The New 


New—in principle of unifying silver 
and copper so that no amount of vi- 
bration, age or accident can make the 
silver peel. 

New—in that it gives 10% to 15% 
higher efficiency than silvered glass— 
with no breakage hazard. 

New— in that it has an instantly ad- 
justable neck, which makes possible 


Twenty-five Cents Per Copy 


Reflector 


the use of either 75, 100 or 150 watt 
No tools, special fittings or 


lamps. 
springs necessary. 

Frink quality — fully guaranteed — 
made for stock in three sizes—ship- 


ment from stock in these three sizes. 


Write us for data showing the su- 


| perior results from Silverlite. 


I.PR FRINK Inc. 


24th Street and 10th Ave., New York 
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Instrument with cover 
removed 






Electrical 
Indicating 
Instrument 
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The case of the Weston Rec- 
tangular instrument is arranged 
for quick removal without dis- 
mounting the instrument. It 
is Only necessary to remove 
four very accessible screws on 
the front of the case. 


No damage to the internal 
mechanism can result due to 
removing and replacing the 
case. The corner posts to which 
the four case screws are at- 
tached form guides so that the 
case cannot come in contact 
with the movable system during 
removal or replacement. Dust- 
proof iron cases serve to pro- 
tect the movement from. the 


ACCESSIBILITY 


influence of external magnetic 
helds. 


This type of A.C. rectangular 
switchboard instrument  pos- 
sesses the same standards of 
excellence of other Weston in- 
struments that have made the 
name Weston famous through- 
out the world wherever instru- 
ments are used. 


‘To obtain Weston Instrument. service 
in a more economical case design, is a 
really wonderful thing. 

This is another reason why designers are 
giving these instruments the closest at- 
tention. Our new booklet 1504 espe- 
cially prepared for you gives all the de- 
tails. A copy will be sent promptly on 
request. 


Weston Electrical Instrument Co., 13 Weston Ave., Newark, N. J. 
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Owen D. Young— 
Master Builder 


NAUGURATION of the far-reaching financial plan 

which is confidently expected to bring about world 
rehabilitation has been intrusted to Owen D. Young, an 
American citizen and an honored leader of the electrical 
industry. That this great responsibility would fall to 
him has been seen on the horizon for some time, and 
the world has long agreed that his hands are the most 
competent for building the economic highway whose 
foundations are laid in the Dawes plan. 

The career of this master builder from farm boy to 
international dictator has been a continuous triumph 
of personality and brains. His resourceful mind, win- 
ning personality, studious habits and strategic leader- 
ship have led to success after success in industrial 
affairs, and when later devoted to international counsels 
resulted in a unanimous agreement on his qualifications 
to make the Dawes plan the salvation of war-torn 
Europe. 

The electrical industry wishes Mr. Young well in his 
great and difficult task and hopes he will lead the 
nations out of the slough of despair into the broad 
highway of economic prosperity. And when he returns 
to this country it will welcome his re-entry into its 
intimate councils, where his vision, wisdom and leader- 
ship can again help build the electrical structure. 


A A A TT. 
—— 


American Money Sought 
for Foreign Developments 


LTHOUGH Switzerland has floated enormous loans 

in this country, $50,000,000 in all, presumably for 

the electrification of her railroads, and loans have been 
made for electrical developments near Milan, Italy, not 
many foreign systems have succeeded in raising funds 
here because of the instability of the several govern- 
ments. Certainly, as soon as the new German loan is 
floated money will become scarce for a while in this 
country and consequently high in price; hence the neces- 
Sity of quick action on the part of electric light and 
power companies in need of money for new develop- 
ments or for refunding operations. The Lower Aus- 
trian Hydro-Electric Power Company sold $30,000,000 
of closed first mortgage sinking-fund gold bonds in 
New York last week, the first industrial loan to Austria 
Since the war, and undoubtedly other Austrian and 


Italian loans in hydro-electric developments will be 
offered. Both Austria and Italy are rich in water and 
Poor in coal, and markets are available for all the 
bows '. Foreign capital will be needed for these enter- 
Prises, and naturally all eyes are turned toward the 


United States. Austria needs 15,500,000 tons of coal 
yearly of which 12,000,000 tons must be imported at an 


approximate cost of $80,000,000. When fully developed 
Austria’s water powers will produce the equivalent of 
8,900,000 tons of coal, and the value of the electricity 
has been roughly estimated at $60,000,000 a year. 
Restricted in area as it now is, Austria stands fourth 
among European countries as regards available water 
power in proportion to its population and second in pro- 
portion to its area. The Italian and Austrian water 
powers, as well as their markets for electricity, are 
attractive and merit consideration. 


EEE 


State Ownership 
Waning in Europe 


N MOST of the countries of Europe the telephone 

and telegraph systems are state-owned. Those who 
have had occasion to use the telephone, particularly in 
France, Spain and Italy, know only too well that the 
service exceeds in badness all the abominations spoken 
of by the prophets. The unsatisfactory conditions in 
the French telephone service have given rise to wide 
criticism and even to proposals that the telegraph and 
telephone services be taken out of the hands of the gov- 
ernment and turned over to private companies. The 
government is fully aware of the necessity of marked 
improvement to modernize the service. 

In speaking of the telephone service of France the 
Reporter-General declared it to be a “dishonor to the 
country.” City service is vexatious, and interurban 
lines are so deficient that they may be said almost not 
to exist. Italy under Mussolini has already turned to 
private ownership for relief, and now Spain follows 
Italy’s example. Last week King Alfonso signed a 
decree authorizing the execution of a contract already 
approved by the military directorate for the construc- 
tion and operation of a general telephone system 
throughout Spain. It is interesting to note that in 
both Italy and Spain operations will follow the lines of 
American telephone systems and that American appa- 
ratus will largely be employed. 





The Franklin Institute 
Centenary 


HE centenary celebration of the founding of the 

Franklin Institute on September 17, 18 and 19 will 
bring together from Europe and America outstanding 
men in science and engineering to pay homage to an 
institution which has rendered major services and 
which is unique in this country. Founded by two young 
men of science—Samuel Vaughan Merrick and William 
Hypolitus Keating—it has grown and developed through 
three generations and has engraved on its roll of honor- 
able accomplishments achievements which brought 
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worldwide fame and gave untold aid to science and 
civilization. 

Even in 1824 the Institute had a membership of more 
than fifteen hundred and wielded a strong influence on 
science and industrial art. Its purpose was always to 
help younger scientists to success and to encourage 
those who already had established reputations. Early 
in its career it instituted the first school for mechanical 
drawing in Philadelphia and the first high school. It 
established lecture courses in naval architecture, math- 
ematics and the sciences. It afforded facilities for 
research work, and in its halls Elihu Thomson and 
Edwin J. Houston built their first arc-lighting genera- 
tors. Under the inspiration of William and Coleman 
Sellers the Institute secured the adoption of the United 
States standard screw thread. From the first it created 
a library which has grown to be one of the finest in the 
world, and along with the library came the Journal, 
whose pages are enriched with the published results of 
research in science from contributors in all parts of the 
world. 

Without bias and without fear, the Franklin Insti- 
tute has stood for the cause of science throughout the 
years, and the tributes that will be paid it in September 
by Rutherford, Parsons, Millikan and others will be 
echoed by the whole scientific and industrial world. The 
electrical industry takes particular pride in the anni- 
versary because the president of the Franklin Institute 
at the time of the centennial is one of its honored 
leaders. 





New Data on Cable-Sheath 


Corrosion 


ELF-CORROSION of lead cable sheaths has given 

trouble to the electrical industry for many years and 
forced the adoption of many costly types of installation. 
Early in the art it was found that the best protection 
against corrosion was the installation of lead cables so 
that the sheath could not come into contact with the 
soil, and hence clay tile and asphaltic or pitch ducts 
became a necessary part of underground installations. 
Some very valuable data and conclusions on cable cor- 
rosion have been obtained recently by F. O. Anderegg 
and R. V. Achatz of the engineering experiment sta- 
tion of Purdue University. The results were printed 
in Bulletin No. 18 of the engineering experiment station 
and give the details of laboratory and field tests made 
to secure these data. 

The most prolific cause of sheath corrosion is the 
presence of organic matter in the soil. This decom- 
poses and produces acids which attack the cable sheaths; 
in particular, acetic acid is nearly always produced 
from decaying wood and vegetable matter. Alkali in 
the form of limestone, concrete, gypsum, etc., will cause 
corrosion in some cases and usually increases the rate 
of corrosion. Corrosion rate is also affected by the 
soil-drainage characteristics. 

Tin-lead alloy sheaths were found much more re- 
sistant to corrosion than pure lead sheaths, but the 
antimony-lead-alloy sheath was found less resistant to 
corrosion than pure lead. The conclusions are drawn 
that the only effective means of preventing sheath cor- 
rosion is to separate the sheaths from the soil, and this 
is effective only if the tile or other ducts are complete 
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or limestone in direct contact with or in the near vicin- 
ity of lead-covered cables should therefore be scrupu- 
lously avoided. 

The results of these studies indicate that lead-covered 
cables must continue to be installed in ducts, and hopes 
of reducing underground installation costs very mate- 
rially lie in the direction of producing a cable sheath 
that is non-corrosive and which conforms to the other 
economic and engineering requirements of underground 
service. It is to be hoped that metallurgical work on 
non-corrosive sheaths will be carried on until the field 
is thoroughly investigated. 

EE 
Consumers 
and Customers 


OR the individual dealer in electrical supplies the 

consumer is not necessarily a customer. He ad- 
dresses his newspaper advertising, his letters and his 
window displays to that group known as consumers. 
His hope is that he will attract them to his store. His 
problem is then to make them his customers. He 
speaks a different language to those undefined consum- 
ers from that he should use to the materialized con- 
sumers who give him an opportunity to make them his 
customers. His efforts, whether embodied in advertise- 
ments, circulars or window displays, are designed to 
gain attention. The lure may be anything legftimate, 
but it must be a lure. It may be spectacular, it may 
have an educational tone, it may be a promise of 
service. 

When the consumer materializes, the dealer’s dom- 
inant note must include helpfulness, convenience and 
efficiency; that is, service. Too often he does not 
distinguish between the consumer and the customer. 
When he has enticed consumers to his store, mer- 
chandise should be visibly displayed. It is a real aid 
to the prospective customer to see lamps, wiring 
devices, batteries and other articles systematically dis- 
played before him. Names, numbers and other com- 
mercial designations mean little to him. He may not 
know what he wants. At best he may have a vague 
form in his mind’s eye but not the name on his tongue. 
Knowledge on the part of the salesman in regard to 
wiring, lamps, fixtures, wiring devices, batteries and 
so forth also helps make a customer out of the consumer. 
There are too many electrical stores where some one 
fumbles in drawers or boxes for merchandise out of 
sight and fumbles mentally as well for answers to ques- 
tions addressed to him by the confused would-be 
customer. 

All progress eventually must pass through commer- 
cial highways. Unfortunately these are the worst road- 
beds in the electrical business. The scientist has done 
his part well, the manufacturer has developed and 
supplied satisfactory merchandise, the engineer has 
built a modern central station which is operating with 
efficiency; but the consumer, when he must be a cus- 
tomer, passes along the commercial highway and the 
going is too often rough. The “highway commission” 
of the electrical industry. has done a great deal of 
excellent work. Extensions are being pushed al! the 
time, but where the traffic is greatest the most repairs 
are needed. Thecommercial highways are not so satis- 
factory as they should be. 

The scientific, technical and manufacturing interests 
of the electrical industry realize that the pace of the 
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tion. The commercial interests are in contact with 
the consumer and in a strategic position to see that he 
gets his full share of the blessings of electricity. The 
central-station company is not usually in the same posi- 
tion. For it consumers and customers are equal in 
number and identical. But in addressing the consumer 
group it is easy to become impersonal and to remain so 
when addressing materialized consumers—the custom- 
ers. Central stations, too, have a commercial highway 
to care for. This highway in some places is inde- 
pendent, but in others it is parallel to that of the dealer. 
How unjust it is to the other interests if both these 
highways are in bad shape! Let no one forget that all 
progress must pass eventually along the commercial 
highways and that they need extension and attention. 





Specialization and Breadth 
Both Needed 


N THE early days of electricity a brilliant group 

of scientists discovered and enunciated the laws un- 
derlying electrical phenomena. These men were the 
product of an educational system of an older age in 
which students were required to study and master 
all the sciences and humanities which had been codified 
in textbooks. These men were followed by a renowned 
group of engineers and scientists who applied the funda- 
mental laws to the building of electrical equipment and 
to the application of this equipment to industrial needs. 
They were designers, builders and operators who re- 
ceived their education in the school of experience, in the 
laboratories and shops of industry. 

In the present day there has arisen a group of engi- 
neers and scientists of two general types. One type 
is engaged in operating and directing large and complex 
engineering and industrial enterprises and the other is 
composed of men aptly called specialists. They devote 
their brains and knowledge to specialized branches of 
the electrical industry and attempt to solve the minute 
but important problems in each branch which stand 
in the way of better operation or greater efficiency. 
They know one branch of electricity and engineering 
better than any one else and in some cases find difficulty 
in stating their knowledge in language that can be 
understood by any except brother specialists in the same 
kind of activity. 

These developments in science and engineering have 
been logical and valuable, but along with the present- 
day groups there should be developed the broadly scien- 
tific type of man in whose work lies hope of progress in 
the fundamental knowledge of electricity. The elec- 
trical industry should have men in the ranks who possess 
an expert knowledge of the electrical art as a whole so 
that they can do research work with a perspective and 
a knowledge which will augur well for fundamental 
discoveries in the broad field of electricity. There is 
hope for real progress if a modern Kelvin, Faraday or 
Maxwell is working in the vast unexplored territories 
che trical science that there is every reason to believe 
Still exist. 

It is a long and difficult task to prepare men of this 
type. The extant knowledge of electrical science is 
vast and detailed—no four-year course in an engineer- 
Ing college is adequate preparation. But the electrical 
Industry and the colleges should attempt the task and 
encourage those sufficiently ambitious and intelligent to 
embark on this type of scientific career. The rewards 
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in prospect offer greater inducements than in years 
past and the men and facilities are available. 





Making Commercial Hay While 
the Sun Isn’t Shining 


ONVERTING isolated-plant operators into users of 

central-station service is a hard task at best, but 
to “sign up” several new customers during an industrial 
slump is something of an accomplishment. Such, how- 
ever, was the achievement of the Worcester ( Mass.) 
Electric Light Company, which added three private 
plants to its lines during the past month. All of these 
“prospects” had received the usual reports from the 
company showing the savings to be made by central- 
station power, but they remained obdurate until the 
slackening of industrial activity made them see that 
they could no longer afford to operate their expensive 
private plants. Then they came to the Worcester com- 
pany and asked that the service be cut in as soon as 
possible. 

These circumstances afford matter for another page 
in the manual of the power salesman, and the business 
gained represents the fruit of missionary work on the 
part of the power sales department extending back 
perhaps ten years or more. It showg that when business 
is good a company can afford to be content with easily 
acquired business, but that when things slow down 
there is still business to be had. 





Increased Revenue the Test 
of the Industry 


HE true test of a business venture, no matter what 

its type, is revenue. Production as a whole may 
fall off, but if by reason of the increased cultivation 
of a certain type of buyers the gross revenue has 
increased and the expenses have not more than in- 
creased proportionately, then that business may be said 
to be in a prosperous condition. Such is the situation 
as it exists at present in the electric light and power 
industry; while output has slackened somewhat, income 
continues to increase. 

In this issue will be found detail data on the opera- 
tions of the industry for the first six months of this 
year and last year. Every section of the country re- 
ports a drop in energy sales materially below the 
decreases which occur each year from seasonal demand. 
From habit the industry has come to expect an annual 
growth, and when figures show the opposite to be true, 
it is distinctly depressing. But during the fall of 1923 
and the spring of 1924 the industry benefited almost 
without effort on its own part from the great building 
boom which prevailed from coast to coast. Incomplete 
returns indicate that more than a million and three- 
quarters of new high-revenue domestic lighting cus- 
tomers were added to the central-station lines during 
the last twelve-month period. As a result of these 
additions, and despite the large curtailment of energy 
requirements by industry in general, the revenue of the 
industry is almost 10 per cent over that of last year. 
Energy consumption by the factories of New England 
during June is placed at 20 per cent under June of 
last year, but the gross revenue for this section during 
June was 3.3 per cent above last year. And the same 
story holds true for the other industrial sections of 
the country. 
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Japanese 
Hydro-Electric 
Practice 


At top, a_ switching 
station on the 177,000- 
volt line. 


Center view, a view 
of the concrete settling 
basin. 

Below, the completed 
power house and out- 
door switching station 
for the Momoyama plant. 
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Modern Japanese Hydro Plant 


Description of the Momoyama Station of the Daido Electric Power Company— 
Details of Construction, Type of Equipment Used 
and Operating Conditions 


BY S. KINUGAWA 
Water Power Engineer Daido Electric Power Company, Tokyo, Japan 





DIVERSION DAM AND INTAKE ON KISO RIVER 


HE central portion of the mainland of Japan 

has many rivers of sharp gradient in the 

plateau of the so-called Japanese Alps. These 

rivers are advantageously situated with ref- 
erence to the supply of electrical energy to the large 
cities and towns and have received primary considera- 
tion in the development of power resources. Of these 
rivers the Kiso is the most highly developed, and on 
this river the Daido Electric Power Company has sev- 
eral efficient plants. Three plants, totaling 34,900 kw., 
are in operation; two other plants, totaling 63,800 kw., 
have just been completed; one plant, totaling 42,900 kw., 
18 under construction, and six plants, totaling 150,000 
kw., are contemplated for future development. 

The Momoyama plant is situated on the upper reaches 
of the river at a point about 160 miles from both 
Tokyo, the capital, and Osaka, the largest industrial 
city, and the energy generated is supplied to either of 
the two cities, according to the demand. A particular 
feature of the operating conditions, however, is that 
Tokyo and its district demand power at 50 cycles, while 
Osaka and its district use power at 60 cycles, and the 
new station is the first in Japan to attempt to supply 
power at different frequencies from the same plant. 


HYDRO-ELECTRIC FEATURES * 


The accompanying engineering drawing, although 
te Japanese characters, gives the general fea- 
ures of the development, including a cross-section and 


a of the power station and sections of the tun- 
gy dam. As is indicated above, the diversion 
eir is 


of masonry construction across the main river, 
aving a total length of 282 ft., with a trapezoidal 


section, of which the crest is 12 ft. in width, the slope 
one to two at the rear, and a slope on the front of 
one to three-tenths. The total height is 19 ft. An 
apron construction of concrete 45.6 ft. long with a 
stone pitching is used to protect the weir, and at the 
end of the apron is constructed a crown 6 ft. long and 
3 ft. higher than the normal surface. On the down- 
stream side in the riverbed a concrete structure 42 ft. 
long has been made with cribwork to prevent the scour- 
ing action of the water. Three gates, each of which is 
9 ft. wide and 10 ft. in height, constructed of steel, 
are installed at the intake side of the diversion weir. 
The waterway from the diversion weir enters into .a 
settling basin through four steel regulating gates, each 
9 ft. wide and 10 ft. high, which are protected by 
screens. The settling basin, which is at the head of 
tunnel No. 2, carries the water to the surge tank; it is 
540 ft. long and has an effective depth of water of 23 ft. 
and a width of 68 ft. Four small drains with holes 
+ ft. in diameter approximately are constructed in the 
settling basin with steel gates at each end of the drains. 
In the settling basin there are two longitudinal walls 
to distribute the running water uniformly, and on the 
left-hand side a spillway is constructed. 

The water is conducted to the surge tank in two 
tunnels whose section is of horseshoe form, and each 
of the two tunnels is constructed with a radius of the 
arch of 7.5 ft., radius of the side wall 18.75 ft., and 
contain a water depth of 12 ft. with a slope of one to 
twelve hundred. The lining is concrete, varying in 
thickness from 0.7 ft. to 1 ft. and 1.5 ft., according to 
the geological condition. The total length of each tun- 
nel is 14,208 ft. A combined forebay and surge tank 
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receives the water at the end of the tunnel and is 
constructed so that the water pool is normally 86% ft. 
long, 58 ft. wide and 12 ft. deep. Four segmental roller 
gates are arranged at the end of the tank to regulate 
the quantity of the water taken by the two penstocks, 
and an iron screen is inserted in front of these gates. 
The walls of this surge tank are erected 5 ft. above the 
normal water surface to provide against surge action. 
In addition, on the right-hand side of the tank there 
is a siphon structure, in which are three siphons, each 
4 ft. x 6 ft., having a suction head of 20 ft. They are 
made of reinforced concrete and carry away any ex- 
cessive quantity of water to a tunnel 272 ft. long having 
a section 7 ft. wide and 8.5 ft. high. 


POWER-HOUSE STRUCTURE 


The power-house building is made of reinforced con- 
crete, as indicated in the illustration on page 454, and 
contains a total floor area of 6,600 sq.ft. Of this area 
4,335 sq.ft. is used by the generating room, 2,110 
sq.ft. for the switchboard and the other part of the 
main floor for miscellaneous use. The basement portion 
contains the turbine and hydraulic equipment. 

After emerging from the water-wheels, the water 
enters a tailrace 272 ft. long. The first 90 ft. of this 
tailrace has a varying section consisting of an open 
channel and culvert, with lengths of 30 ft. and 60 ft. 
respectively, and the remaining 182 ft. is a horseshoe- 
shaped tunnel having a constant section which is 18 ft. 
wide, 12 ft. high and built to a slope of one to one 
thousand. 

The water is conducted to the turbines through two 
riveted steel penstocks which have an inside diameter 
of 9 ft. 4 in. and a thickness varying from @ to § in. 
Each is 673.76 ft. long. Anchor blocks and expansion 
joints are arranged at all points where the direction 
is changed, and small supporting blocks are placed at 
intervals varying from 184 to 22 ft. The water from 
the two penstocks actuates two vertical single-spiral 
Francis turbines made by the Escher Wyss Company 
of Switzerland. These units are rated at 19,800 hp. 
each, operate at 250 r.p.m. or 300 r.p.m., depending 
on the frequency, and are equipped with an automatic 
dil-pressure system. The units drive two 15,000-kva., 
6,600-volt, three-phase, 50-cycle to 60-cycle Westing- 
house alternating-current generators having direct- 
connected 320-kw. exciters. The generators operate at 
a frequency of either 50 cycles or 60 cycles, using 300 
rpm. for 60 cycles and 250 r.p.m. for 50 cycles. The 
Windings are arranged so that by using a cross-star 
connection 60 cycles is obtained, or a star connection 
can be used for obtaining 50 cycles. Views of the 
control mechanism and of one of the generators are 
shown in the illustrations on page 456. The neutral of 
the generator is grounded through an oil breaker and 
has differential relay projection. The 6,600-volt busbars 
are divided into three sections by two oil breakers, and 
disconnecting switches are arranged on each side of 
the oil breaker. Oxide-film lightning arresters are used 
on each section of the 6,600-volt busbars, and a ground 
detector of the vacuum type is placed on the central 
Section. For power for house-service use and to supply 
4 reserve motor-generator set for excitation three 
S0-kva., 6,600-volt to 220/ 110-volt, 60-cycle or 50-cycle 
transformers are used. 
are energy from the 6,600-volt busbars is taken to 
* outdox r transformer station shown on page 454. 

18 station has a lattice-steel structure and contains 
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seven 5,000-kva., 6,600-volt to 77,000-volt, single-phase, 
50-cycle or 60-cycle transformers, which are connected 
delta-delta. These Westinghouse transformers are 
water-cooled and of the shell type. Automatic oil 
breakers with differential overload relays and with dis- 
connecting switches on both sides of the breaker are 
arranged on the primary and secondary sides of the 
transformer. The energy, after being stepped up to 
77,000 volts, goes out on a double-circuit steel-tower 
transmission line, which is equipped with oil breakers 
and balance relays on each circuit. In addition, choke 
coils and oxide-film arresters are placed on each circuit 
for protective purposes. 

The energy from this station is delivered to Tokyo 
or Osaka, depending upon the power demand at dif- 
ferent times. 





Old Inductor-Alternators Help to 
Meet Power Shortage 


MODERN community in need of power is not in- 
A terested in the type of equipment that generates it. 
To the engineer, however, the accompanying illustra- 
tion of a Stanley inductor-alternator brings back 
memories of years gone by. This machine, with another 
one like it and three Bullock inductor-alternators, was 
recently placed in operation in the old Seventh and 
Central Streets steam plant of the Southern California 





STEAM PLANT OF 1902 GOES INTO OPERATION IN LOS ANGELES 


Edison Company to help meet the shortage of hydro- 
electric power in southern California caused by the 
driest year in the history of the state. This plant is 
one of many obsolete plants that have been rehabil- 
itated and pressed into service. The equipment here 
was installed about twenty-two years ago, and the plant 
has been idle for eleven years. The machines are rated 
at 1,500 kw., 2,300 volts, 50 cycles, and each is driven 
by a cross-compound engine. 

It is a strange coincidence that C. H. Hagey, one of 
the operators in the station twenty years ago, should 
again be operating the plant. 

This incident shows the necessity for holding re- 
serve equipment on central-station properties, for serv- 
ice must be maintained under all conditions. The 
reserve power of the electrical industry was also well 
exhibited in connection with the California water short- 
age. Four new steam stations were started and equip- 
ment built in record-breaking time through the ener- 
getic work of the Southern California Edison Company 
and equipment manufacturers. 
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TABLE I—CENTRAL STATION FINANCIAI OPERATIONS AND THE GENERATION AND DISTRIBUTION OF ENERGY BY SECTIONS 
OF THE COUNTRY FOR THE FIRST HALF OF 1923 AND 1924 
























































(100 per Cent of the Industry) ( 
Qe Te ee ae —— 
. Pacific and Mountain 
New England States Atlantic States North Central States South Central States States W 
Mos 1 0 
1924 1923 Per 1924 1923 Per 1924 1923 Per 1924 1923 Per 1924 1923 | Per P 
Thou- Thou- | Cent Thou- Thou- Cent Thou- Thou- Cent Thou- Thou- | Cent Thou- Thou- | Cent ge 
sands sands | Ine. sands sands Inc. sands sands Inc. sands sands | Ine. sands sands | Ino, tic 
Total Energ|y Genera|ted (Tho|usands| of Kw.-hr.|) in 
January.....-- 339,297| 344,707] —1.6| 1,771,960) 1,619,461 9.4 1,502,018) 1,351,420) 11. 325,602} 280,564) 16.0 853,827} 760,914) 12.3 c 
February....-- 322, 517) 310,058 4.1) 1,651,845} 1,467,006} 12.7] 1,377,828) 1,217,147] 13. 301,708} 256,478} 17.9 816,255) 715,589) 14.9 SIx 
March......-+-> #314.759 327.943 —4.0 1,693,699 1,596,875 6.1} 1,422,170] 1,331,896 6. 303,766} 281,731 Ti 861,558} 792,759 8.7 
April.......---| 305,205] 308,000) —1.0| 1,598,459] 1,513,522] 5.5] 1,318,333) 1,244,025) 5. 291,990} 262,582} 11.2) 837,133] 767,482) 9:9 a 
N a eee aKa *285,672| 301,112} —5.2| 1,574,154] 1,560,894 0. 1,321,646] 1,269,988 4. a ee 274,580 9.5 929,543) 858,616 8.3 , 
Ditty. osanesd *268,371| 285,726] —2.5| 1,486,684] 1,523,827) —2.5| 1,236,926] 1,248,174] —o. 266,893} 12.4 — 927:717| 839:707| 10°4 7 
Total for 6 mos.| 1,835,821|1,877,546] —2.2| 9,776,801) 9,281,585 5.4, 8,178,921] 7,662,650 6. I, 824" 619 a; 622, 82 12. 5,226,033/4,735,067) 10.4 du 
Total Energ|y Genera|ted in H\|ydroeljectric Pla|nts (Thou|sands jof Kw.-hr.)|* inc 
March.......-- 125,416] 120,451 4.1 631,771] 551,455) 14.4 233,600} 222,886 0. 111,032) 93,438) 18.7 613,241} 699,317|\—12.3 . 
bee's obs 137,492 134,094 2.5 622,912 574, 865 8.4 282,850} 252,432) 12. 106,201} 93,822) 13.2 672,993 693, 356] —8.8 kil 
Ot . inenn ead 141.163 136,786 3.2 609,486 593.038 2.7 305,855 281,963) 8. 107,653] 101,391 6.2 750,844 769, 084) —2.4 r 
BOMB, cocsoncns 112,709] 96,629) 16.6 561,216) 531,529 5.4 270,410} 251,821 7 101,482] 94,507 7.4 684,979) 749,645) —8.7 : 
Total Energ|y Genera/ted in Fjuel Bjurning Pljants (Thojusands| of Kw.-hr.)|* du: 
March......-.- 189,343) 207,492) —8.6| 1,061,928) 1,045,420 1.5} 1,198,570) 1,109,010 8. 192,734] 188,293 2.5 248,317) 93,442) 165.3 as 
BONE cvaee As 167,713} 173,906) —4.2 975,547 938, 657 3.9 1,035,483) 991,593 4. 185,789} 168,760} 10.1 164,140) 74,126) 12).2 
Oe ore aces 144,509 164,326 —12.1 964,668 967.856 —0.4, 1,015,791 988,025 ¥. 193,414) 173,189) 11.7 178,699} 89,532) 993 $68 
DUB. cus vets 155,662} 189,097); —17.7 925,468] 992,298) —6.7 966,516) 996,353) —3. 199,004] 172,386) 15.4 242,738] 90,062) 169.8 Th 
‘ 
Total Energly Consu|med for |Lightijng (Thousjands of K| w.-hr.) d 
January......- 77,000} 66,200 6.4 241,000} 204,000) 18.1 313,000} 274,400) 14. 75,700} 63,900) 18.4 113,300} 102,500) 19.5 ul 
February.....- 68,800 59,200 16. 3 214,940 182,150} 18.0 280,140) 245,350) 14. 67,720} 57,200) 18.5 101,400} 91,600} 497 tot: 
March......... 74,000} 63,600) 16.7 231,100 195,700} 18.1 301,100} 263,700) 14. 72,800} 61,500) 18.4 109,000} 98,500) 19.6 ’ 
Gs winner 70,300} 60,400] 16.5] 219,600} 185,950] 18.2] 286,300} 250,550] 14. 69,200] 58,450] 18.4! 103,600] 93,600] 196 hu 
cA asccbuds 71,100) 61,100) 16.5 222,050 187,650} 18.4 = 350 oy 150} 14, 69,900} 59,050) 18.5 104,600) 94,550) 19.6 
June. . 70,300} 60,400) 16.5 219,600 185,950) 18.2 300 0,550) 14. 69,200 58,450) 18,4 103,600} 93,600) 19.6 a 
Total for 6 mos. 431,500) 370,900) 16.2) 1,348,290) 1,141,400) 18.1) 1 3361190 1, 3397 '700 14. 424,520) 358,550) 18.3 635, 500} 574,350) 10.6 tot: 
t 
Total Energ|y Consu|med for |Power| (Thousand) s of Kw.-h/r.) = f 
January.....-- 152.097) 169,707|—10.4 1,031,035 956,226 7.9 755,293} 667,185) 13.2 137,052) 118,834) 15.3 434,327] 392,714) 44.7 0 
February.....- 149,297) 153,738) —2.8 975,535 859,636) 13.4 696,118} 611,477) 13.8 126,168] 108,758) 16.2 424,755| 374,789) 13.5 ste: 
March........- 135,959} 159,093|—14.5 980,119) 939,450 4.4 698,590} 669,561 4.4 123,126) 122,851 0.2 444,858} 418,259) 7.4 
Ded, .civscivee* 132,755) 147,080} —9.7 919,799] 885,747 3.9 630,773} 613,050 2.8 117,560} 109,992 6.9 432,033) 403,682) 7.4 dur 
May.....--++> 114,832) 139,722; —17.8 893,654 920,049; —2.8 629,546, 628,843 0.2 121,947} 117,420 3.7 497,503) 468,666 6.4 
June. : 103,751) 129,636|—19.9 833,044 896,437) - 7.1 566,786 618,884) —8.5 124,286) 113,503 2 00,617} 458,307 9.7 Jur 
Total for 6 mos. 788,691) 898,976|—12.3) 5,633,186) 5,457,545 1.4] 3,977,106} 3,809,000 4.4 750,139) 691,358 8.5] 2,734,093)2,516,417) 8.7 per 
Total Energ|y Sold to |Electric |Railw jays (Thousjands of K} w.-hr.) last 
January....... 37,200 34,600 7.5 166,925 164,735 1.4 189,925 181,035 5.0 44,650) 39,530) 13.0 99,200} 81,500) 17,3 
February.....- 35,070] 30,520) 14.8 155,870 152,920 3.7 178,270 162,120 9.9 42,020 34,620} 21.2 92,800} 76,200) 23,3 T 
Mareh........> 37,100 34,750 6.8 167,300 163,700 a.3 190,100 180,010 5.6 44,600) 38,830) 14.7 99,200} 84,200) 13,2 
Ce ee 36,600) 34,290 6.8 162,400 159,790 1.6 186,700 177,090 5.4 44,500) 39,440) 13.0 99,000} 84,500) 16.4 var 
DEAT: voce ecnan 38,340 35,560 von 168,740 165,410 2.0 190,240 183,210 3.7 46,540; 40,910) 13.6 102,200} 87,400) 16.8 
June... 36,600 34,290 6.8) 162,400 159,790 1.6 186,70 177,090 5.4 44,500 39,440) 13.0 99,000} 84,500) 16.4 — 
Total for 6 mos. 220,910) 204,010 8.3 983,635) 966,345 1 bat, (935) 1 ,060,555 5.8 266,810} 232,770} 14.5 591,400} 498,300) 18.4 
Total Energ|y Used in| Intra-C|ompa |ny Busine/ss and Lijne Los|ses (Thous|ands of K/ w.-hr.) - r 
January......- 73,000} 74,200) —1.6 333,000; 294,500 9.4 243,800} 228,800) 141.1 68,200} 58,300) 16.0 207,000) 184,200) 12.3 
February ....- 69,350) 66,600 4.1 305.500 272,300} 12.7 223,300 198,200} 13.2 65,800} 55,900) 17.9 197,300} 173,000) 44.0 a 
Ce eee 67,700 70,500} —4.0 315,180 298,025 6.1 232,380 218,625 6.8 63,240 58,550 7.9 208.500} 191,800) 8.7 
ADU, oo vnc veses 65,550] 66,230) —1.0 296,660 282,035 5.5 214,560} 203,335 5.9 60,730} 54,700) 11.2 202,500} 185,700) 9.0 
Scien es 61,400} 64,730) —5.2 289,710 287,785 0.8 212,510) 204,785 4.0 62,680} 57,200 9.5 sa 200} 208,000} 8.3 
ee ee 57,720} 61,400) —2.5 271,640 281,650) —2.5 197,140} 201,650) —9.9 62,500} 55,500] 12.4 224,500} 203,300) 10.4 } 
Total for 6 mos. 394,720) 403,660) —2.2) 1,811,690) 1,716,295 5.4, 1,323,690) 1, 255, 395 6.8 383,150] 340,150} 12.4) 1, 265, 000}1,146,000) 10.4 
Total Energ)/y Purchased for ate (Thousand| s of Kw.-jhr.) som 
January....... 74,000} 77,100) —4.0 344,600 277,200) 24.3 176,000 175,800 0.2 159,100} 50,800) 213.0 65,300} 52,100) 25.5 Janus 
February......- 99,800] 80,800; 23.4 322,170 276, 430} 16.6 157,630 94° 970} 65.9 74,200} 59,800) 23.8 98,500} 69,500) 41.7 Febri 
DE. cas canes 91,260) 89,800 1.6 327,460 277,200 18.2 169,800 120; 800} 40.5 72,000 54,400} 32.2 121,700 73,800) 64.7 Marc 
Ds ossnt sete 85,100] 76,100) 11.8 324,050 260,110) 24.6 167,400! 1 18, 560} 41.3 60,750} 46,800) 29.7 95,500} 50,730) 88.4 April. 
OS Pe 82,250} 74,900 9.8 324,210} 274,100) 18.3 170, 160! 132, 600} 29.2 60,780} 48,550) 25.3 95,100} 71,850) 32.3 May. 
June 56,740} 82,300|—31.2 299,200} 244,000} 22.8 164,000 135; 700} 20.8 60,850} 57,400) 6.2 112,200} 80,800} 38.7 June 
Total for 6 mos 489,150) 481,000 1.7{ 1,941,690) 1,609,040! 20.6; 1,004,990 778, 430} 28.4 487,680] 317,750} 53.8 588, 300) 398,780) 47.6 Total 
mor 
Total Coal Cjonsump jtion (Shjort tonjs)* r “rN 
March...... | 153,524) 169,756] —9.7] 1,044,980] 1,139,718) —8.3] 1,415,955) 1,217,745] 16.3] 117,162] 124,586) —6.0 49,463| 52,875) —6.5 = 
Bes osss sien 129) 729| 138,150] —6.2|  '960,397] 1,012,865] —5.2| 1,226,390] 1,246,704] —1.8| 109,607] 103,953] 5.4 44,122| 44,327] —0.7 t 
May....... -.| 122,687] 130,305] —5.8| 940,024] 1,014,600] —7.3] 1,189,081] 1,233,862} —3.6| 112,388] 105,691] 6.4 40,971) 41,875) —2.2 t 
BON canted aes 130,576] 193,541|\—32.6| 900,151] 1,224,580|—26.5| 1,135,029] 1,356,703|—16.3} 111,122) 127,195|—12.6 39,493)  45,658)—13.5 aa” 
b ———— 
Total Oil Cojnsumpti jon (Barrjels)* " 
139,987] 204,537; —31.4 128,225 125,792 1.9 150,229 162,310) —7.5 400,085) 391,395 2.2 678,078] 227,967 198.0 TABI 
118,543) 151,283;—21.6 113,869 106,404 6.9 134,380 144,295) —6.8 354,042} 357,114 —0.8 465,945| 174,280 167.2 
105,656} 160,240|—34.1 112,447 107,755 4.4 133,478 135,225) —1.3 324,114 359, 031) —9.7 485,575} 203,104 139.0 
98,964] 180,417|,—45.2| 113,688} 106,068) 7.2 93,395] 136,258|—31.5| 355,698] 353,429] 0.6] 602,466] 217,623) 176.5 
Total Gas Cjonsump |tion (Thjousand|s of cubic felet.)* ‘ ae 
0 oO} «(0.0 161,996} 210,161;/—22.8 517,196} 581,022/—11.0 995,837] 952,200} 4.6] 1,424,375] 489,371) 191.0 
0 0} «0.0 132,134] 198,445|—33.4 553,997] 576,304] —3.9] 1,173,747|1,013,289 15.8 871,323} 420,129) 107.3 
0 0 0.0 135,141 230,720) —41.4 377,174 776,835|—51.5| 1,397,485}1,053,565) 32.4 998, 567| 579,878) 74.8 
0 0} =60.0 119,091] 274'816/—56.7| 458,420] 910;812/—49.7| 1;386,972/1,069,101] 29.8] 1,658,661] 497,696) 233.0 
Total Gross |Revenue |from Sajle of E}nergy (Thjousands of} dollar|s) 
$12,180] $11,740] 3.7) $49,100) $43,900] 11.8] $41,300] $37,000] 11.8 $9,780 15.41 $14,610] $13,320) 9.7 Mos, | — 
11,840 10,960 8.1 45,185 39,158} 15.4 39,585 35,458} 11.5 10,200 ya 14,790 13,250 11.6 
10,890} 10,750} 1.2 44,195] 40,185] 10.0 37,595) 33,985] 10.6 9,970 15.3 13,950, 12.230) 14.1 
10,390 10,100) 2.7 43,290 39.955 8.4 36,620 33,035) 10.9 8,320 11.3 12,780 11,840 7.4 
9,670 9,350) 3.5 41,350 37,520) 10.3 34,800 32,900} 5.7 8,460 11.9 14,029] 12,570 Ne ‘ibaa Ee 
9,050 9,020 0.4 38,880 36,000 8.0 33,540 31,820 5.4 8,150 7.8 14,400 13,360) 8 Jan... 4 
Total for 6 mos.| 64,020} 61,920} 3.3) 262,000) 236,718] 10.6, 223,440] 204,198) 9.4 54,880 12.7 84,550] 76,570} 10.5 Feb... 4 
Mar,,..| * 
Total Opera|ting and |Mainte |nance| Expenses |(Thousan |ds of dljollars) April... ° 
January....... $6,450; $6,635) —2.8 $20,800) $17,280) 20.4 $20,680} $18,680) 10.7 $4,430 13.2 $5,310) $4,440 19.5 ay... | 4 
February...... 5,330 5,170 2.4 18,156 15,610) 16.4 18,007 15,700} 14.7 4,910 18.4 5,777 4,172 38.8 June, . *4 
March......... 4,830] 5,290) —8.7 18,538 16,729 10.7 18,597 16,698] 11.4 4,675 4.8 6,110) 4,22 a. Total 
April 4,510 4,575, —1.5 18,019 16,449 9.5 17,979 16,059) 12.1 4,050 11.5 5,672 4,480 eH for6 
Re ee 4,150 4,480] —7.5 17,933 15,971 12.3 17,484 17,081 aco 4,350 11.5 5,583 4,318 2. mos. | 26 
June....... 4,160] 4,955 —16.2 17,480] 16,450} 6.2 16,970| 16,200} 4.8 4,155 10.0 6.130) 4,595 33.3 = 
Total for 6 mos. 29,430) 31,105) —5.6 110,926 98,489, 12.6 109,717 100,418 9.2 26, 570 11.4 34,582| 26,233 31. * Data « 
| = 00 energy ge 





* As reported by U. 8. Geological Survey. 
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Energy Requirements 6.7 per Cent Over Last Year 


ENTRAL-STATION operations during the first 

half of 1924, as reported monthly to the ELECTRICAL 
WoRLD, showed a gradual decrease as the year devel- 
oped. In the country as a whole the amount of energy 
generated declined from 10.0 per cent above 1923 opera- 
tions in January to 1.3 per cent above 1923 operations 
in June. The amount of energy generated during the 
six-month period, 26,842,195,000 kw.-hr., was 6.7 per 
cent above that generated during the same period last 
year. If this same rate of increase is maintained 
during the last half of the year, the output of the 
industry for 1924 should total around fifty-five billion 
kilowatt-hours. 

The gross revenue of the industry also decreased 
during the six-month period, but not to such an extent 
as the output. The revenue for the period totaled 
$688,890,000, an increase of 9.6 per cent over last year. 
The usual increase in the number of new customers 
during the remainder of the year should result in a 
total gross revenue for 1924 well over one billion four 
hundred million dollars. 

The operating and maintenance expenses during June 
totaled $48,895,000, which was 6.4 per cent above June 
of last year. The operating ratio for systems having 
steam electric generating plants only was 52.1 per cent 
during June of this year, against 54.1 per cent for 
June 1923. The operating ratio during the six months 
period was consistently below, the first six months of 
last year. 

Turning to the operations of the industry in the 
various sections of the country, some very significant 





facts are disclosed. Despite the fact that in the indus- 
trial sections the estimated amount of energy consumed 
by industrial power customers steadily decreased as 
the year developed until in June the power energy 
consumption in the New England, Atlantic and North 
Central States was 19.9 per cent, 7.1 per cent and 8.5 
per cent respectively below 1923 consumption, yet in no 
instance did any section of the country report a 
decrease in revenue under 1923. For instance, New 
England consumed 2.2 per cent less energy for all pur- 
poses during the six-month period than it did for the 
same period last year, yet the gross revenue was 3.3 
per cent above last year. The South Central and Moun- 
tain Pacific States reported the largest percentage gains 
over 1923, and it was the growth of operations in these 
sections which saved the industry as a whole from 
reporting June operations under 1923. 








TABLE IV—OPERATIONS OF CENTRAL STATION HYDRO AND 
FUEL POWER PLANTS IN THE UNITED STATES* 


(100 per Cent of the Industry) 





Energy Generated Fuel Consumption 
Mos. Hydro Fuel Power Gas 
Plants Plants Coal Oil (Thousands 


(Thousands | (Thousands | (Short Tons) | (Barrels) |of Cubic Feet) 
of Kw.-Hr.) | of Kw.-Hr.) 








1924 
March. 1,705,060 2,890,892 3,781,084 1,496,604 3,099,404 
April. 1,822,448 2,528,672 2,470,245 1,186,779 2,731,201 
May.. 1,915,001 2,497,081 2,405,151 1,161,270 2,908, 367 
June. . 1,730,796 2,889,388 2,316,371 1,264,211 3,623,144 


* Data issued by U. S. Geological Survey. 


TABLE II—CENTRAL-STATION FINANCIAL OPERATIONS IN THE UNITED STATES DURING THE FIRST HALF OF 1923 AND 1924 
(100 per Cent of the Industry) 














Gross Revenue from Sale of Energyt Operating and Maintenance 
Expenses{ 
Mos. 
1924 1923 Per Cent 1924 1923 
Thousands | Thousands | Increase | Thousands | Thousands 
January $126,970 $114,440 11.0 $57,670 $50,955 
February 121,600 107,650 13.0 52,180 44,800 
March. ... 116,600 106,000 10.0 52,750 47,400 
April.... 111,400 102,400 8.8 50,230 45,200 
May.... 108,300 99,900 8.4 49,500 45,750 
June. 104,020 97,760 6.3 48,895 45,980 
Total for 6 
mos..... 688,890 628,150 9.6 311,225 280,085 





Operating Ratio 





Combined Steam 





Steam Plants Hydro Plants and Hydro Plants 
Per Cent | ———————D ORO Et 
Increase 1924 1923 1923 1924 1923 
13.2 47.0 47.3 23.8 43.0 45.3 
16.3 46.1 46.7 28.8 43.7 45.3 
10.1 48.6 51.3 26.5 46.2 44.7 
18.2 49.2 49.8 28.9 46.8 44.8 
8.2 51.7 52.8 26.2 44.9 44.3 
6.4 7 ey 54.1 34.0 46.4 43.3 
11.2 














t Aggregate gross revenue from actual consumers and sales to other public utilities for resale, involving a certain amount of duplication. 


Do not include taxes, interest, depreciation or sinking fund. 


——— 








TABLE III—GENERATION AND DISTRIBUTION OF CENTRAL STATION ENERGY IN THE UNITED STATES DURING THE FIRST HALF 
OF 1923 AND 1924 


(100 per Cent of the Industry) 





Distribution of Energy Generated 


Total Energy 
Consumption by Energy 


Kw.-Hr. Generated Central Station Consumed 
Monthly Customers for Lighting, 
M Kw.-Hr. Kw.-Hr. 
I teenie A a a a 
1924 | 1923 Per 1924 1923 1924 1923 
Thou- Thou- Cent Thou- Thou- Thou- Thou- 


sands € 
pee sands Ine. sands sands sands sands 





Energy Energy Used in Energ 

Energy Sold to Intra~-Company Purchased by 

Consumed Electric Business Including Public Utilities 

for Power, Railways, Line Losses, for Resale 

Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw.-Hr. 
1924 1923 1924 1923 1924 1923 1924 1923 
Thou- Thou- Thou- Thou- Thou- Thou- Thou- Thou- 
sands sands sands sands sands sands sands sands 





3,867,704) 3,517,066; 820,000) 711,000 
3,608,903; 3,200,278) 733,000) 635,500 
3,708,952) 3,493,704; 788,000) 683,000 
3,511,120) 3,303,611) 749,000) 649,000 





e.. 4,792 704] 4,357,066 1 
Mer’ | ¢4:470,153| 3,966,278) 1 
Mar... 4,595,952! 4°331'204 
nil...) *4,351'120)  4/095°611 


—WADANS 
wa no 


Jung ''| 94°4!2,082| 4,265,190 3,560,582) 3,442,690] 757,000) 655,500 
Total | -1°220,184) 4,164,327] 1.3] 3,406,684! 3,360,827} 749,000} 649,000 
for6 


eek 1 26,842,195; 25,179,676! 6. 7| 21,663,945 20,318.1761 4,596,000! 3,983,000 





2,509,804} 2,304,666 537,900 501,400; 925,000; 840,000) 819,000) 633,000 
2,371,873} 2,108,398) 504,030) 456,380} 861,250) 766,000; 752,300!  581,50¢ 


2,383,152} 2,309,214) 538,300) 501,490} 887,000) 837,500} 782,220) 616,000 
2,238,420) 2,159,500} 528,700) 495,110) 840,000} 792,000; 732,800} 552,300 
2,257,482) 2,274,700) 545,600) 512,490) 851,50 822,500 732,500} 602,000 
2,128,484] 2,216,717) 529,200) 495,110) 813,50 803,500} 692,990} 600,200 


13,884,215] 13,373,196) 3,183,730| 2,961,980) 5,178,250| 4,861,500) 4,511,810) 3,585,000 





* Data on “er nergy generated” and fuel consumption is that collected and published by the U. 8. Geological Survey for all public utihties, minus such data as is collected 


00 energy generat 


\ by electric railway companies, reclamation service and manufacturing plants. 
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Regulator Settings for Long Lines—II 


Automatic Voltage Regulator Can Be Used to Arrive at Desired Operating 
Characteristics—Theory of Performance, Example of 
Application and Analysis of Requirements 


By L. F. WOODRUFF 
Massachusetts Institute of Technology 


HE general conditions of the problems 
associated with securing voltage regulation 
on long transmission lines were given in last 
week’s issue of the ELECTRICAL WORLD. The 
problem is too complicated to admit of a com- 
prehensive mathematical solution which will indicate 
explicitly the best method of regulation. Therefore, 
analytical investigations have to be confined to develop- 
ing such methods of attack as will enable complete op- 
erating characteristics to be obtained for given adjust- 
ments of the regulating devices. A wide range of ad- 
justments may be considered in detail, the operating 
characteristics of the system under each condition 
studied, and the set of adjustments which is found to be 
the best (i.e., which gives minimum annual cost) chosen 
for use. Circle diagrams and other graphical solutions 
have been found to be most useful in studying the oper- 
ation in the steady state, but, a circle diagram for lines 
controlled by compounded regulators not being available, 
the scope of their usefulness was somewhat limited. 

The Circle Diagrams of Power and Current for the 
Condition of Constant Voltage at Both Ends of the 
Line.—With a constant voltage at both ends of the 
equivalent II the locus of the load power (active versus 
reactive) is a circle (see Appendix 4). The co-ordinates 
of the center of this circle are: 

P= —0.003 V* (RZ~* +- Gz) kw., (1) 
Q= 0.003 V* (XZ°—B_) reactive kva. (2) 
The radius of the circle is: 
EVZ>-kva. r=0.008C |} « (3) 

In the above equations V is the load-end voltage to 
neutral and E the generator-end voltage to neutral; 
R, X and Z are respectively the resistance, the reactance 
and the impedance of the architrave or horizontal bar 
of the equivalent II, and G;, and By, are respectively the 
conductance and the susceptance of the load-end pillar 
of the equivalent II (see Appendix 5). The co-ordinates 
of the center of the current circle at the load are: 


I,== —V(RZ* + Gr) amp. (4) 

I; V(XZ*—B_) amp. (5) 
and the radius of the current circle is 

r= EZ amp. (6) 


where J, and J; are respectively the active and the re- 
active components of current at the load. The locus 
of the current flowing in the architrave of the equiva- 
lent II is another circle of the same radius given in (6), 
but with its center located at 
I, == —VRZ~* amp. (7) 
I;j= VXZ" amp. (8) 
The only difference between the total load current and 
the architrave current is the current taken by the load- 
end pillar, which is constant. The vector relations of 


the various currents are shown in Fig. 3. 
The Circle Diagrams of Power and Current for Con- 
stant Voltage at the Load End, the Generator Voltage 





Being Controlled by a Compounded Regulator.—With 
this method of control the current in the line at the 
generator end flows through a current transformer 
whose secondary is connected to a series winding on 
the main control magnet of the voltage regulator (see 
Fig. 2). This winding is connected so as to oppose the 
magnetomotive force of the shunt coil, and since the 
regulator, in order to function, must have in this magnet 
a definite flux, the amount of which is dependent on 
the regulator setting, it follows that the larger the line 
current becomes, the greater must be the voltage im- 
pressed across the potential coil to make the difference 
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of the two opposed magnetomotive forces equal to the 
required amount. In case the two magnetomotive forces 
are not exactly opposite in phase, it is their vector dif- 
ference which must be considered, and so the power 
factor of the line current and the angle between the 
potential-coil current and voltage, as well as the value 
of the line current, will affect the magnitude of the rise 
in voltage. However, these additional factors, when 
taken into account in the analysis (Appendix 1) do not 
distort the previously described circle diagrams from 
their circular form, but merely change the radii of the 
circles and the co-ordinates of their centers. It will be 
seen later (Appendix 2), upon examining the results of 
a computation for a definite line, that by proper com- 
pounding the center of the circle may be located any- 
where on the diagram. 

The locus of the total load current, the active compo 
nent (J,) being plotted against the reactive compo 
nent (J;), is a circle the co-ordinates of whose center 
are: 


I,-=—V[(RA-+a)D*+ Gz] amp. (9) 
I;~= V[(XA-+ b)D*— B,] amp. (10) 

and whose radius is 
r = KD~* amp. (11) 


The notation used for the impedance and susceptance 
of the various parts of the circuit is given in Appendix 
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5. The meaning of the other new symbols used in 
equations (9), (10) and (11) is as follows: 
a= Gani —Gongni mhos turns’ (12) 
b —=— Bani? +Bynpni mhos turns’ (13) 
A= (@+0'*)n;* mhos’* < turns’ (14) 
D= ZA+2Ra+ 2Xb-+ n,* turns’ (15) 
K is a constant for any given setting and is equal to 
the number of net ampere-turns on the main control 
magnet of the generator voltage regulator for which 
the plunger will float. The value of K is adjusted by 
changing the counterweight. Wherever the word 
“equivalent” is used in the notation in describing some 
word, it is to be understood to change the term described 
in such a ratio that it may be used with actual line volt- 
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voltage in the two cases of (1) constant generator volt- 
age and (2) generator voltage regulator compound- 
wound, refer to Fig. 3 and Fig. 4. Assume that the 
load varies between zero and 80,000 kw. and that the 
power factor is 0.80 lag at all loads. If there is to be 
constant voltage at both ends of the line, the circle dia- 
gram will lie as shown in Fig. 3. The co-ordinates of 
the center are fixed by the load voltage and line con- 
stants, and the least capacity of synchronous condensers 
required is obtained by making the radius of the circle, 
which is adjusted by varying the generator voltage, 
as indicated in equation (3), such that the larger of the 
two distances oa and be is a minimum; i.e., the max- 
imum vertical distance betwen the line of load kva. and 
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FIG. 3—VECTOR RELATIONS OF POWER OR CURRENT AT THE LOAD FIG. 4—VECTOR RELATIONS OF POWER OR CURRENT AT THE 


END OF A TRANSMISSION LINE ON WHICH CON- 
STANT VOLTAGE IS MAINTAINED 
AT BOTH ENDS 


age and line current; that is, it is introduced merely 
a a convenient way of taking into account the effects 
of the instrument transformers connected between the 
line and the control magnet of the regulator. 

The locus of the architrave current, with the active 
component (J,) plotted against the reactive component 
(J), is another circle of the same radius (equation 11). 
The co-ordinates of its center are: 


I,=— V(RA +a) D* amp. (16) 
i= V (XA + b) D* amp. (17) 
As in the simpler circle diagrams, the difference be- 


tween the total load current and the architrave current 

'S equal to the current taken by the load-end pillar, and 

Since the load voltage is kept constant this pillar current 

“4 — it. The vector relations of current are shown 
lg, 4, 

To compare the relative capacities of synchronous 

Condensers that are needed to provide constant load 





LOAD END OF A TRANSMISSION LINE ON WHICH THE 
GENERATOR-END VOLTAGE IS CONTROLLED BY 
A COMPOUND-WOUND REGULATOR 


the circle of total load kva. (or current, if the current 
circle is used) should be a minimum, because it is this 
vertical distance which represents to scale the kva. out- 
put of the synchronous condensers. Actually, the dis- 
tance should not be measured quite vertically, but along 
a direction which makes with the axis of active power 
an angle equal to the power-factor angle of the conden- 
ser. By scaling distances in Fig. 3, the capacity of syn- 
chronous condensers required is found to be 49,000 kva. 

If the generator voltage regulator is compounded, 
the circle of total load current may be moved to the 
position shown in Fig. 4, and the size of synchronous 
condensers required drops to 7,500 kva. 

It is not intended to imply that Fig. 4 shows the best 
location and size for the total load current circle. Owing 
to the other factors which enter, and which have already 
been enumerated, the best position is probably some- 
where between the two positions shown in Fig. 3 and 
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Fig. 4 respectively. For the method of obtaining the 
best setting the numerical example of Appendix 2 should 
be consulted. 


APPENDIX 1.—Mathematical Derivation of the Equations 
of the Circle Diagrams for the General Case of a Com- 
pound Wound Voltage Regulator at the Generator End. 


The meaning of the notation used here may be obtained 
from Appendix 5; the axis of real numbers is taken coin- 
cident with the active component of load current and power 
—i.e., with the phase voltage to neutral at the load. 

In order for the generator voltage regulator to function, 
the net ampere-turns on the main control magnet must be 
equal to some constant, say K, which is dependent on the 
regulator setting but independent of the load. In mathe- 
matical form, this is expressed as follows: 

absolute value of [EYpn, — Igny] = K, (18) 
or 
absolute value of 
[(E, + jE;) (Gp + 5B,)m — (ar + iIgi)mi] = K (19) 
The square of the absolute value of the left-hand mem- 
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The equations, co-ordinates and radii of the circle dia- 
grams for lines with compounded regulators are all given 
above in amperes. If it is desired to transform these cur- 
rent diagrams to power diagrams, the radii and the co- 
ordinates of the centers need only be multiplied by the 
factor 0.003V. This gives the dimensions in total (all 
three phases) kilowatts and kilovolt-amperes at the load. 

It is an easy matter to present the information contained 
in the above equations by means of an alignment chart 
instead of by circle diagrams, since any relations that can 
be expressed by curves can be expressed also by alignment 
charts. However, alignment charts, while in general some- 
what easier to construct, are not so easy to use as families 
of curves. 


APPENDIX 2.—Numerical Example of the Application of the 
Generalized Circle Diagram to a Definite Line. 


Apply the generalized circle diagram to the line de- 
scribed be ow, with a view to obtaining the best regulator 
setting at the generator end. It is not necessary to give 
here the complete series of calculations for the best setting, 


2=29.87+} 251.8 


| ¥=3.785x10 thick 0-4 
- Y=1778x/0- +) 6 F47x10-4 = 


. f 





, 1IG. 5~-VARIGUS STAGES OF THE TRANSFORMATION OF THE CIRCUIT OF LINE AND 
TERMINAL TRANSFORMERS TO ITS EQUIVALENT II LINE 


ber of equation (19) is equal to the sum of the squares of 


the real and imaginary terms, so it may be written: 
(E,Gpny ae E,Bynp — Igrn,)* + 
" (EiGpnp + E,Bynyp — Iqini)? = EK’ (20) 
ut 
E, + jE, = (VV + 1,/°R —1/X) + jU/X + 1/'R); (21) 


i.e., the load voltage plus the drop in the architrave equals 


the generator voltage. Moreover, the generator current is: 
ler + lag =I' + EYe 
=I,’ + jl’ + (Ey + jEi) (Ga + jBa) 
= [I,’ + Gq (V + 1,,7R — 1;'X) — Bg 
(,’X + 1,’R)] + ji’ + Gell ’X + 1,'R) 
+ Ba (V + 1,'R — I;'X)]. (22) 


Substituting (21) and (22) in (20), separating the real 
and imaginary terms, squaring and adding, and substitut- 
ing the symbols a, b, A and D for their equivalents, as 


defined in Appendix 5, the following equation is obtained: 
(l,’ + V(RA + a)D*) + 


7,’ — V(XA + b)D"]? = K’D"* (23) 
This is the equation of a circle with center co-ordinates 
given in equations (16) and (17) and the radius given by 


equation (11). It is the circle of architrave current. 


The total load current differs from the architrave cur- 
rent only by the amount of the current in the load-end 
pillar, which is V(G; + jB,). The equation for the total 


load current is therefore 
I, + VU(RA + a)D* + G,]? + 


4 


{1, — V[(XA + 6)D*— B,}}*= KD", = (24) 


which agrees with equations (9), (10) and (11). 


This solution contains, as the special case of nj = 90, 
the solution for constant voltage at the two ends of the 
line. When n; = 0, both a and b become zero; A becomes 
Y,'n,’; D becomes Z’Y,’n,’, and K becomes EYpn,; that is, 
the number of shunt ampere-turns on the main control coil 
at the generator end of the line. Making these substitu- 
tions in equations (9), (10) and (11), they become identi- 


cal with equations (4), (5) and (6). 


Only the method of determining and using the circle dia- 
gram in the detailed calculation will be given. 


Constants of the Transmission Line 
Line: 

Resistance per phase, 0.127 ohm per mile. 

Reactance per phase, 0.800 ohm per mile. 

Shunt conductance per phase, 1.47 x 10-8 mho per mile. 

Shunt susceptance per phase, 5.36 x 10° mho per mile. 

Frequency, 60 cycles per second. 

Length, 250 miles. 

Transformers: Y-Y connected. Ratio 18 to 1 at both ends. 
Load End: 

Equivalent impedance referred to high-tension side, 
1.50 + 736.0 ohms. ea 

Excitation, 2,600 kva. total at 200 kv. (three phases). 

Core loss, 480 kw. (three phases). 

Rating, 100,000 kva. (three phases). 

Generator End: 

Equivalent impedance referred to high-tension side. 
1.44 + j34.7 ohms. 

Excitation, 2,700 kva. total at 230 kv. 

Core loss, 490 kw. 

Conditions of Operation: 

A potential of 11,000 volts is to be maintained between 
lines on the secondary side of the load-end transformers 
by means of a synchronous condenser controlled by 4 
shunt-wound voltage regulator. The regulator at the gen- 
erator end is a General Electric Company type TA Tirrill 
regulator having 612 turns on the shunt winding of the 
main control magnet. 

Calculations: ; 

The transformers are replaced by their equivalent cr 
cuits, everything being referred to the high-tension side 
(Fig. 5a). The smooth line is then replaced by its equiv 
lent II (Fig. 5b). By a series of 4-Y transformations the 
circuit passes through the successive stages of Fig. 5¢ a 
Fig. 5d to the single T or Y of Fig. 5e, which by « Y-delta 
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transformation becomes the equivalent II of Fig. 5f. The 
constants of the final II are: 

Z = 29.87 + 251.8 ohms. 

Y, = 3.785 x 10° + 36.522 x 10-4 mho. 

Y; = 1.778 X 10° + j6.347 x 10“ mho. 

(Note: The number of transformations could have been 
decreased by one by using the equivalent T of the smooth 
line, instead of the equivalent II, at the beginning.) 

No generality will be lost by fixing at once the value of 
Y,, the equivalent admittance of the generator-end poten- 
tial coil. Let it be 1.506 x 10° mho, this being the value 
which allows normal current of 2 amp. to flow when the 
line voltage at the generator is 230 kv. The coil is sup- 
posed to be connected between line and 
neutral. Later the effect of connecting 
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of the potential-coil circuit equal to 54 deg. lag; or else it 
may be connected between a and 6b and have the angle 6 
deg. lead. In the type of regulator assumed above the re- 
sistance of the potential coil is 2.56 ohms and its reactance 
at 60 cycles per second is 4.40 ohms. External impedance 
should be added to make the total 55 ohms. It has been 
customary to use only resistance for this purpose, but it 
has been shown that complete control of the adjustments 
will require a reactance as well. For the total impedance 
to be 55 ohms and the phase angle 54 deg. lag, we have 
R = 55 cos 54 deg. = 32.33 ohms; X,; = 55 sin 54 deg. 
= 44.50 ohms. Therefore an external resistance of 32.33 
— 2.56 = 29.77 ohms and an inductive reactance of 44.50 


it between two lines will be shown. 
The co-ordinates of the center of the 


_ The centers of a// the 
circles of constant 
n; are situated on 
this /irre 


circle diagram are not affected by a 
change in K, so the region in which the 
center of the circle can be located may 
be mapped out in terms of two variables, 
(1) the equivalent number of series 
turns on the control magnet, and (2) 
the angle of the potential coil impedance 
= tan’ (B,/G,). Different values of 
these two variables are assumed, and the 
corresponding co-ordinates of the center 
of the circle diagram are obtained by 
substitution in equations (9) and (10). 
The results are shown plotted in Fig. 6. 
It is evident from this figure that by 
using the proper constants the center of 
the circle of load current may be moved 
to any position desired. The adjust- 
ment which would require minimum 
capacity of synchronous condenser at the 
load to maintain constant voltage there 
is readily found by locating the center 
of the circle which best fits the graph 
of actual load current. The adjustment 
for minimum copper loss in the line may 
be determined very closely by locating 
the center of the circle of architrave 
current which lies most nearly along the 
axis of active current over the working 
range. 

An exhaustive study should now be 
made of the best circle of current to use 
with the prevailing load curve. This is 
done by a trial-and-error method; i.e., 
complete cost data as outlined above 
should be worked out for a considerable 
number of reasonable settings, and the 
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FIG. 6—POWER CIRCLE DIAGRAM USED 


setting which affords the most economical This diagram has as co-ordinates the of this regulator. | The center of the circle 
over-all operation two components, active and reactive, of diagram of total load current may be 
consid ae ig be chosen. A the total current taken by the load. It located at any desired point by first 
s erable amount of detail computa- is mapped out by means of two sets of locating the point, by making use of the 
tion is involved in this, which cannot curves—(1) curves of constant number current co-ordinates, and then adjusting @ 
be given here. It will be assumed in this of series turns on the generator voltage and » to be equal to their values as read 


regulator, and (2) 


curves of constant from the power circle diagram at this 


example that this study leads to the con- phase angle of the potential-coil circuit point. 


clusion that the center of the load cur- 
rent circle should be located at 

I, = 300 amp., 

I; = 400 amp., 
and that the radius should be 

r = 500 amp. 

From Fig. 6 it is seen that in order to have these co-ordi- 
nates for the center the condition is that n; = 1.54 turns 
and @ = — 24 deg. (i.e., the current in the potential coil 
circuit lags behind the voltage by 24 deg.). 

It will be assumed that the current transformer and the 
Potential transformer at the generator end are on the low- 
tension side of the transformer bank there and that they 
have ratios of 900 to 1 and 100 to 1 respectively. The cur- 
rent in the secondary of the current transformer will be 
one-fiftieth of that at the generator end of the equivalent II, 
Which was referred to the high-tension side. Therefore 
the actual number of turns in the series winding of the 
regulator should be 1.54 x 50 = 77 turns. 

Since 6 = — 94 deg. referred to the line in which the 
current coil is connected and the neutral, the 100-to-1 po- 
tential transformer can be connected between this line 
(phase a in Fig. 2) and line ¢ and have the phase angle 


— 4.40 = 40.10 ohms should be connected in series with the 
potential coil across the terminals of the 100-to-1 potential 
transformer whose primary is connected to phases ¢ and a. 

The value of D for this setting, found by substituting in 
formula (15), is 4.098 turns’. The radius of the circle is 
to be 500 amp. Therefore, from equation (11), radius = 


500 = K/VD = K/V4.098. Hence, K = 1,012 ampere- 
turns. To adjust for this value of K, the current trans- 
former should be short-circuited and the series winding of 
the regulator opened temporarily. By 1,012 ampere-turns 
it is indicated that a current of 1,012/612 — 1.653 amp. 
in the potential coil will float the plunger of the regulator. 
This requires 1.653 x 55 = 90.8 volts across the coil, or 
9,080 volts across the generator terminals. The counter- 
weight of the regulator is adjusted until this voltage is 
maintained with the series turns removed. 

The effect of the compounding in causing an increase in 
generator voltage with load may be obtained graphically 
as follows: Choose a voltage scale such that the distance 
from the point x; = 0 to the origin in Fig. 6 is the voltage 
at the generator required to maintain the desired load 
voltage at no load. Then for any load the distance from 
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the point n; = 0 to the point on the load-circle diagram 
representing that load is the generator voltage to the same 
scale. 

The numerical work of making the computations for 
plotting the chart shown in Fig. 6 can be considerably re- 
duced by making use of the fact that all the curves shown 
are circles and that all the circles of constant-phase angle 
of the potential coil go through two points. The co-ordi- 
nates of the upper point, at which n; = 0, are given by 
equations (4) and (5). The co-ordinates of the lower 


point, at which nj; = oo, are given by the following equa- 

tions: 

I, = —V(RYq’ + Gq) (ZY q’ + 2RGq — 2XBg + 1)" amp. 
(25) 

i= V (XY,’ — Ba) (Z°*Y,’ +. 2RGe — 2X¥Bg+ 1)* amp. 
(26) 


Furthermore, all the centers of the circles of constant- 
series turns lie on the straight line through these two 
points. 


APPENDIX 3.—Experimental Method of Determining the 
Cirele Diagram of Load Current. 


Constant Voltage at Both Ends of the Line.—All the data 
necessary for plotting the circle diagram for constant volt- 
age may be obtained experimentally if there is available 
some generating capacity at the load end of the line. The 
co-ordinates of the center of the circle and the length of its 
radius are given by equations (4), (5) and (6). It is evi- 
dent that the radius EZ" is the value of current flowing in 
the architrave if the load end is grounded and voltage E is 
impressed at the generator end. The load end being 
grounded, no current flows in Y;, and so an ammeter in 
the line at the load end would read the radius of the circle, 
EZ- amp. 

The co-ordinates of the center of the circle may be ob- 
tained experimentally by impressing V volts at the load end 
and obtaining the values of active and reactive components 
of current there when the generator end of the line is 
grounded. These values are readily obtained from ammeter 
and wattmeter readings. These two components of cur- 
rent, with the signs changed, are the co-ordinates of the 
center of the circle of load current, since RZ* is the con- 
ductance and XZ™ is the susceptance of the architrave. 

In making these experimental determinations reduced 
voltages may be used without causing serious error. The 
small errors introduced are due to the fact that the core 
loss does not vary exactly with the square of the voltage 
and the magnetizing current does not vary directly with the 
voltage across the transformers. 


APPENDIX 4.—Historical Note. 


Circle diagrams for short lines have been discussed by 
several writers, notably by R. A. Philip‘. A circle diagram 
for a long line was developed by H. B. Dwight*. This circle 
was a plot between active and reactive power at the load 
for the conditions of constant voltage at the two ends of the 
lines. The effect of transformers on the diagram was 
treated by Evans and Sels’, the present author’, Dwight* 
and Holladay’. Abroad the graphical method of solution 
had been advanced even further by Thielemans!*. He de- 
veloped graphical solutions for short lines whose generator- 
end voltages were controlled by line-drop compensators. 
Thielemans presented many other graphical constructions 
in addition to this. Circle diagrams for a 90-mile and a 
380-mile line are described by McKinstry”. 


APPENDIX 5.—Notation. 


V = voltage to neutral at load end of line, referred to 
high-tension side. 

E = voltage to neutral at generator, referred to high-ten- 
sion side. 

z—=R + jX = vector impedance of architrave of equiv- 
alent II. 

Z = scalar impedance of architrave of equivalent IT. 


_ 





‘Trans. A. I. E. E., 1911, Vol. XXX, p 597. 

5“Constant Voltage Transmission” (1915 ). 

*Electric Journal, July, ene and December, 1921, and Jour- 
nal A. I. B., E., January, 192 

TSolution distributed to gre Sie students in electrical engineer- 
ing, Massachusetts Institute of Technology, in December, 1921. 

‘Trans. A. I. E. E., 1922, Vol. XLI, D. 781. 

*Trans. A. I. E. E., 1922, Vol. XLI, 785. 

WRevue Générale de UBlectricité, i930, pp. 403, 435, 475, 515; 
1921, pp. 451, 599, 675, a", 

ufrans. British I. E. Boe. 
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Y¢= G,; + jB, = vector admittance of load-end pillar of 
equivalent II. 

Yq = Gq + jBg = vector admittance of generator-end pil- 
lar of equivalent II. 

Np» = number of turns on potential coil of generator-end 
regulator main-control magnet. 

n;, = equivalent number of series turns on generator-end 
regulator main-control magnet. 

Y, = Gp + jBy =equivalent admittance of potential-coil 
circuit of generator-end voltage regulator. 

6 = equivalent phase angle of potential-coil circuit of 
generator-end voltage regulator. 

a= Gqn’; <n GoNpN;. 

b = — Ban’; + Bynynj. 

A= (a+ b*) n,. 

D=ZA + 2Ra + 2Xb + n;’. 

K = number of net ampere-turns on the main-control 
magnet of the generator voltage regulator for which 
the plunger will float. 

I, = active component of current. 

I; = reactive component of current. 

I’ = vector current in the architrave. (Appendix 1.) 

Ig = lar + jlai = vector current of generator, referred to 
high-tension side. 
Subscripts ry and i always denote active and reactive, or 
real and imaginary components, respectively, either of 
current or voltage. 





Electric Heat Applied to Sweating 
of Citrus Fruits 


HE application of electric heat in the sweating 

rooms where lemons, oranges and grapefruit are 
sweated before shipment is one of the most recent 
applications of industrial electric heating in the West. 
In the past this process was carried out with oil 
burners to supply the necessary heat, but when a 
cleaner method was sought engineers turned to elec- 
tricity. Upon the installation of electric heaters in 
sweating rooms, tests were conducted to determine the 
relative cost of the new method. As a result it was 
found that the electric heaters were not only more satis- 
factory than the oil burners but were less expensive to 
operate. 

The process of sweating fruit usually takes place in 
rooms approximately 25 ft. long, 15 ft. wide and 10 ft. 
high. Where kerosene was used in the operation the 
burners were partially smothered to generate the neces- 
sary amount of ethylene gas for properly sweating the 
fruit. With the installation of electric heaters the gas 
is supplied in tanks, and the heat is turned on only 
long enough to keep the temperature of the rooms up to 
between 75 deg. and 85 deg. F., which is the tempera- 
ture required for the best results from the process. The 
fruit is left in the sweating room from three to five 
days, during which time the ethylene gas and the heat 
cause increased respiration by opening up the pores of 
the fruit and so prepare it for shipment with less 
danger of spoilage. 

An installation of several heating svstems in the sweat- 
ing rooms of the Wittier Select Fruit Growers’ Associa- 
tion of California was made recently by the Westing- 
house Electric & Manufacturing Company. Each 
sweating room was provided with a heating unit consist- 
ing of four standard space heaters, of the type shown in 
the accompanying illustration, mounted in a sheet- metal 
box. The current in the heaters can be controlled either 
automatically or manually, so that the heat is tu irned 
on only at the time when it is needed. Such control is 
an important factor in the economy of the new mc thod 
of heating the sweat rooms. 
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Electrifying Ten-Inch Merchant Mill 


Electric Drive Replaces Engine Drive to Produce Cutlery Steel 
Without Marking and Without Reheating— 
Details of Installation and Control 


By M. J. WOHLGEMUTH* and M. H. MORGAN, Jr. 


HE principal products of the McKeesport 
(Pa.) works of the Firth-Sterling Steel Com- 
pany are special alloy steels for the manu- 
facture of cultery and tools, including fin- 
ished material ranging from 0.037 in. double-bevel 
stainless steel for knife blades and ¥s-in. rod for drill 
stock up to 8-in. hand rounds. There are in this plant, 
besides the new 10-in. mill which is the subject of this 
article, three other merchant mills. One, a 12-in. five- 
stand mill, driven by a 750-hp. non-condensing engine, 
rolls flats and squares and rounds as large as 8 in.; 
another, an 8-in. mill, driven by a 650-hp. non-condens- 
ing engine, rolls small rounds, flats and squares and 
such shapes as this plant produces. The third is a 10-in. 
mill, also engine-driven, producing ribbed wire and 
rod for drills. All mills are in one building and within 
600 ft. of each other and of the steam-boiler plant. 
The new 10-in. merchant mill replaces an old engine- 


FIG. 1—GENERAL LAYOUT OF MILL WITH THE 200-HP. MOTOR 
AND BULLHEAD STAND MOVED OVER TO GIVE ROOM FOR 
ANOTHER TWO-HIGH FINISHING STAND 


Finishin 
STa 


wiht 200 Hp. Motor 
driven mill and was installed principally to roll double- 
bevel “stainless steel” for knife blades and fine cutlery. 
This product receives two finishing passes and is then 
of very small section, so that it cools rapidly. Finish- 
ing it without marking and without reheating therefore 
requires a higher speed than in the roughing passes, 
and separate motor drive is used to avoid the whip 
action and backlash which would result if this stand 
were driven through the other four. 

The mill was built by the United Engineering & 
Foundry Company and consists of four three-high 
roughing stands driven by a 550-hp., 50-deg.-rise, 250- 
volt direct-current variable-speed Westinghouse motor 
running at 120 r.p.m. to 300 r.p.m., with a 22,000-lb. 
cast-steel flywheel, and one bullhead stand driven by a 
200-hp., 50 deg.-rise, 250-volt, 200-r.p.m. to 500-r.p.m. 
direct-current motor. 

The 550-hp. motor and flywheel are coupled to the 
middle roll through a flexible coupling, and mill pinions 
drive the top and bottom rolls. The flywheel is 11 ft. 
6 in. in diameter and has a flywheel effect of 12,000 hp.- 
Seconds at its maximum speed. The 200-hp. motor 
which drives the bottom roll of the finishing stand has 
a light thrust bearing to take ordinary thrust that 
might result from an accident to the mill. It is set 
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Comp hboard engineer Westinghouse Electric & Manufacturing 
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7 ral engineer Westinghouse Electric & Manufacturing 


in a shallow pit to bring the motor shaft in line with 
the bottom roll and so arranged that it may be slid 
over a short distance, and when so moved will leave 
room for another stand of rolls between the last rough- 
ing stand and the stand which it now drives. This 
will allow the range of the mill to be extended to 
include products which it cannot handle with the pres- 
ent arrangement, yet it adds very little to the cost 
of the installation. 

The 550-hp. motor driving the four-stand roughing 
train (Fig. 3) is a standard open self-ventilating com- 
pound-wound-mill-type motor. The cast-steel frame is 
split horizontally and provided with eye bolts in the 
top half to permit easy removal for inspection and re- 
pair of the field poles or coils and armatures. The 
rotor is carried on low-type pedestals in babbitted sleeve 
bearings having oil-ring lubrication and provided with 
overflow and dust-proof filling cap, oil throwers and 
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Roughing stands 


550 Hp. Motor 
felt packing to prevent oil creepage along the shaft. 
The brush rigging is split horizontally and clamped to 
the frame and, since the machine has commutating 
poles, does not require adjustment after the initial 
setting at the factory. 

An overspeed device is mounted on the shaft at the 
commutator end of the machine. When the motor speed 
reaches a certain value for which the device is set 
the centrifugal force of a rotating weighted arm forces 
it outward against the restraining action of a spring; 
the arm strik€s and trips a fixed contact, and the open- 
ing of this contact breaks the holding circuit of the 
low-voltage relay on the control panel, which discon- 
nects the armature and starts the dynamic braking 
operation. 

The motor is coupled through a Thomas mill-type 
flexible coupling to the flywheel, which is mounted in- 
dependently on its own bearings. These bearings are 
also sleeve-type, babbitted and split, with oil-ring lubri- 
cation. There is a shoulder or collar on the shaft 
between the mill coupling and the flywheel which is set 
to just clear a similar collar with a babbitted face, 
supported by the flywheel-bearing pedestal, so that a 
thrust from the mill will bring the two fa¢es together 
and be absorbed by the pedestal. The whole is inclosed 
against mill dust and lubricated by an oil drip cup. 

The machine is compounded to give about 15 per cent 
speed regulation so that it may drop in speed suffi- 
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ciently under peak loads to make available the rotating 
energy of the flywheel. The wheel has a flywheel effect 
of 22,000 hp.-seconds at 300 r.p.m., and with a drop 
in speed of 15 per cent it gives up (1 — 0.85°) X 
12,000 — 3,300 hp.-seconds. There is a knife switch on 
the motor frame which when closed shunts a portion 
of the motor series field, so that at the higher speeds 
when the shunt field is weak the change of speed with 
load will not be too great. 

The flywheel on this mill permits the use of a much 
smaller motor than would otherwise be required and 
also reduces the duty on the motor-generator set which 
supplies its power. Since there are four stands in this 
train and for some schedules as many as fourteen 
passes, there are often four or five pieces in the mill 
at one time. One schedule which was to be rolled 
showed a possibility of peaks of 1,200 hp. due to there 
being five pieces in the mill at one time, but since the 
large reductions are made on the early and very short 
passes these peaks were only of one or two seconds’ 
duration. The motor has a guaranteed momentary 
overload capacity of 100 per cent and would probably 
take care of these peaks, but since a piece was to be 
entered in the mill every twenty seconds there would be 
several such peaks in one duty cycle and their result 
would be to increase the r.m.s. or equivalent heating 
horsepower to a value greater than 550. In addition to 
this effect, such peaks coming in conjunction with full 
load on the 200-hp. finishing-stand motor would mean a 
load of about 1,200 kw. on the 500-kw. motor-generator 
set, when the efficiency of the motor is taken into ac- 
count. 


Control bus 250V. D-C. t 
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When a flywheel of adequate size is applied in con- 
junction with a motor having proper compounding, the 
drive will slow down under such peaks and the motor 
will supply only a part of the load while the flywheel 
supplies the remainder. During the intervals between 
peaks when the load is well below the motor rating the 
drive speeds up while the motor returns to the flywheel 
the energy given out on the previous peak. Thus the load 
on the motor is kept much more constant, and, while 
there is a certain friction and windage loss which is 
due to the flywheel, the saving in motor and generator 
size and in wear and tear more than compensates 
for this. 

The 200-hp. motor driving the single finishing stand 
(Fig. 5) is of the same type and general construction 
as the 550-hp. motor already described. It is coupled 
directly to the bottom roll, and the bearing pedestal 
nearest the mill carries a thrust bearing similar to the 
one on the bearing of the roughing-train flywheel. By 
the time the piece reaches the finishing stand it has 
had its cross-section reduced to about one-tenth of its 
original area and its length increased in the same 
proportion. The delivery speed of this stand is higher, 
of course, than that of the roughing stand; but even 
considering this fact the duration of the finishing pass 
is much greater than that of the roughing passes. 
This means that a flywheel would have given up all its 
rotating energy at the end of such a long pass so that 
the motor would be carrying the total useful load and 
the friction load of the flywheel as well. For this reason 
there is no flywheel on the finishing stand. 

When the mill was first put into operation it some- 
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FIG. 2—-SCHEMATIC DIAGRAM OF THE CONTROL FOR ONE-MILL MOTOR 


The motor-generator set is started up in the usual manner and 
tied in to the direct-current bus. The red lamp on the pulpit 
anel will light, and the mill attendant then presses the set-up 
Button for either forward or reverse operation, brings the field 
rheostat to the full field position and presses the start button. 
If full field is established on the motor 14 field, protective relay 
will be closed. This allows forward directional carbon circuit 
breaker 11 to be closed by energizing 11-A, its closing coil. No. 
11 energizes relay 17, and this closes master relay M. which 
then holds itself in, bridging the start-button contacts. Trt.is 
sequence takes only a few seconds, and at this int the start 
button may be released. No. 11 also closes up relay 21 through 
interlocks, and this relay closes coil 11-K of the directional 
breaker, so that it may be opened by a loss of voltage which 
will drop out 11-A, the low-voltage coil. Relay 9-A has also 
been energized through the start-button contacts and it closes 9, 
which in turn closes 1 and puts the motor across the line with 
full starting resistance in series with the armature. The motor 
turns over slowly, and as it gains speed and the current falls to a 
predetermined value the series accelerating relay under 1 oper- 
ates the closing coil of 2 contactor, short-circuiting a portion of 
the starting resistor. In similar fashion 3, 4 and 7 are closed in 
succession, and when 7 has been closed the motor is directly 
across the 250-volt line with all armature resistance out. Its 
speed may then be adjusted by manual operation. When 7 closes, 
an interlock opens 9, and it in turn opens 1, 2, 3 and 4. 


If, while running, the shunt field should fail, the overspeed 
device should operate or the stop button be pressed, master 
relay M would drop out, opening 7, 11, 21 and 17. Dynamic brak- 
ing contactor 6 closes, and an interlock closes 1, placing full 
starting resistance across the motor armature. The motor fiel 
is still energized and the machine begins to generate, forcing aP- 
proximately full starting current through the resistor. As - 
motor decelerates and the braking current falls, the operation c 
the series relays closes contactors 2, 3 and 4 and finally 5, whic 
short-circuits the motor armature on itself, 

The series relay under 5 contactor is set to release only at . 
very low value of current to make sure that the motor is prac 
tically at standstill before any further operation can take place. 
When the series relay 5-A closes after the braking current has 
died down, it operates relay 15, which opens 6, and 6 in turn 
opens 5 and 1. After this the motor may be restarted as before 
with the same sequence of operations. ill 

If for any reason it becomes necessary to reverse the Mm ; 
while in operation, all that the operator needs to do is to — 
the reverse set-up button on the pulpit panel. This drops S 
the forward directional breaker 11, and contactors 7, and 
dynamic braking sequence goes forward just as when the - 
button is pressed. If the field rheostat is in the full fleld pos 
tion, this will close up 9 and reverse directional contactors ion 
and the motor accelerates to full speed in the reverse directio 
as before. 
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FIG, 3—THE 550-HP. MOTOR DRIVING THE FOUR-STAND 
ROUGHING TRAIN 


times happened that the piece was quite cold—in fact, 
had turned black by the time it reached the finishing 
stand—and this, of course, enormously increased the 
load on the 200-hp. motor. When this occurred the 
motor was called upon to carry 300 per cent rated 


load, and this it did without the slightest sign of 


distress or commutating difficulty, there being no 
discernible sparking even on these peaks. The motors 
were, of course, not expected to carry this load, but it 
is of interest to note what these mill-type motors will 
and can do in an emergency. 

The substation of the steel company, consisting of 
two small direct-current engine-driven generators and 
two 150-kw. synchronous motor-generators, did not have 
sufficient capacity to supply the new mill drive in addi- 
tion to the plant load of about 250 kw. for cranes, 
shears, reels, pumps and lights. A synchronous motor- 
generator of sufficient capacity to supply the mill motors 
independently was therefore purchased. The removal 
of one of the engine-driven generators allowed ample 
room for placing both the new motor-generator and the 


FIG. 5—THE 200-HP. MOTOR DRIVING THE FINISHING STAND 
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FIG. 4—OPERATOR CONTROLS MILL MOTORS BY MEANS OF 
THIS PULPIT PANE! 


mill-motor-control panels in the _ substation, thus 
doubling its capacity without adding to the room. Fig. 
6 shows an installed view of this set. 

Power for the motor-generator is purchased from the 
local power company at 2,200 volts, three-phase, 60 
cycles, and brought into the substation on an overhead 
line. The synchronous motor of the motor-generator is 
provided with @ three-breaker starting equipment and 
auto-transformer. There is one large oil breaker for 
running, and two smaller oil breakers supply low volt- 
age, starting through the auto-transformer, and then 
serve to disconnect the auto-transformer on both sides 
when the running breaker is closed and the set oper- 
ating on full voltage. These breakers are mounted on 
the wall back of the switchboard, and the operating 
handles on the front of the switchboard control them 
through rods and bell cranks. The direct-current end 
of the set is tied into the bus by an automatic carbon 
breaker and knife switches. Excitation for the ma- 
chine is obtained from a direct-current auxiliary bus 
which can be tied in to the two 150-kw. motor-generators 


FIG. 6—THE SYNCHRONOUS-MOTOR-GENERATOR SET 
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or energized by the 500-kw. set. This auxiliary bus 
supplies the mill-lighting circuit and various small mo- 
tor drives, such as cranes, reels and shears. A tie 
panel on the switchboard carrying a carbon breaker 
and knife switch makes it possible to disconnect this 
bus from the 500-kw. set and supply it from the two 
small sets, and when this has been done it is possible 
to adjust the voltage on the main set to give higher 
or lower speeds on the new mill than those for which 
the motors are rated. This allows the rolling of special 
mate¥ial, but of course is not done for ordinary 
operation. 

After the motor-generator has been started and put 
on the bus, control of the mill motors is completely in 
the hands of the operator from a small pulpit panel 
placed beside the mill. Fig. 4 is a front view of this 
panel showing its arrangement. Its loeation is shown 
in Fig. 1. The motor-field rheostats are mounted above 
this panel and operated through a sprocket and chain 
from a handle on the face of the panel. The panel also 
carries for each motor “start” and “stop” push-buttons, 
set-up buttons for forward or reverse operation and an 
ammeter calibrated to read horsepower output. There 
are also red and green indicating lamps to show the 
position of the alternating-current and direct-current 
breakers. 

From this brief résumé of operation it will be seen 
that the control is simple and flexible and requires 
manipulation of two push-buttons and a field rheostat 
only, all of which are placed within easy reach of the 
mill operator. The equipment is amply protected in any 
contingency, the motor being disconnected from its 
source of power in case of overload, loss of field, loss of 
voltage or overspeed. The performance of the whole 
installation has proved to be very satisfactory. 
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(Lewers from Our Readers 


Why Engineers Are Underpaid 


To the Editors of the ELECTRICAL WORLD: 

The remarks of B. P. Foster of Wilmington, Del., in 
your columns on August 9, are indeed interesting and 
timely. However, allow me to say that the only striking 
feature of his letter is the fact that it indicates 
an element of surprise on his part. Upon a somewhat 
closer examination I feel sure Mr. Foster will experience 
no difficulty whatsoever in obtaining abundant evidence 
that there is a preponderating number of engineers all 
over the country who are well advanced in years and 
ripe in experience and nevertheless lamentably under- 
paid for their work and the indispensable services they 
render. 

There are two definite and well-known causes respon- 
sible for this condition. The first and most important 
is the fact that all engineering colleges have a whole- 
hearted ambition to enlarge their little universe and 
boast as great an attendance as possible. They almost 
seem to be in a competitive race to put the development 
of engineers on a basis of quantity production. Even 
a mild sense of humor would impel one to think at 
times that they were attempting to rival the way Henry 
Ford turns out his cars, except, of course, that the 
demand for real engineers falls far short. 

But there does seem to be a subtle and nation-wide 


propaganda aimed solely to produce engineering grad- 
uates in large numbers from the colleges. 

In a personal talk I had with the late Dr. Charles P, 
Steinmetz in regard to these conditions my convictions 
in this matter were only strengthened. 

The obvious and most harmless method of remedying 
this situation is for all colleges to manifest and enforce 
an unselfish spirit of co-operation in prescribing either 
much higher entrance requirements, far more thorough 
or more advanced studies, or, on the other hand, a five- 
year and if possible q six-year course in engineering. 
I have not the slightest desire to keep any ambitious 
young man from attending college, but I vehemently 
protest against the ever-growing tendency for him to 
commit economic suicide after graduation. A stiffen- 
ing of the requirements would automatically check or 
regulate the attendance and thus be a blessing to the 
men who are out of college and also just as much to 
those attending. 

Nowadays a great number of well-trained graduates 
—I will not yet call them engineers—are being utilized 
as skilled laborers or as technical clerks, under the 
expedient guise of “‘getting experience.” Most of these 
fine young men have no money after leaving college and 
the relentless economic conditions force them to be 
drafted for such purpose. For most of the work falling 
under this classification the intellectual equipment and 
analytical powers of a high-school sophomore would be 
more than ample. 

The second cause of the conditions to which Mr. 
Foster has called attention is the utter lack of social 
co-operation and organization among engineers. The 
present national engineering societies are very valuable 
as a clearing house of practical experiences and scien- 
tific discussions. They are extremely useful as far as the 
progress of the arts is concerned and contribute an 
enormous amount of good and constructive work which 
is of everlasting benefit to the entire world. Neverthe- 
less, the marvelous application of science to industry, 
as it is, for example, now and then displayed by means 
of hyperbolic functions, complex quantities or rotating 
vectors, or other mathematical tools, holds only a very 
vague and remote place in the minds of the vast 
majority of engineers when they are confronted with 
the question of paying the rent, buying a pair of shoes or 
getting a new dress for the baby. In short, these 
well-known societies, outside of assisting in obtaining 
employment for their members, are largely absorbed 
with the advancement of their sciences and technique 
rather than in furthering and promoting human hap- 
piness among the engineers. 

The engineers should to a certain extent lay aside 
their “professional dignity”—which in many cases is, 
psychologically speaking, nothing but naive vanity—and 
form some sort of a protective organization. Even 
the reasoning of a bricklayer has accomplished that 
much for himself. Organization does not necessarily 
mean economic abuse of the power thus gained. So 
long as the engineers lack the courage to undertake 
such a step or are bamboozled into not taking it, they 
will be at the mercy of our industrial octopus, and this 
will remain so notwithstanding any open or subtle 
propaganda by “authorities” to the contrary. 

I also wish to thank Mr. Foster for his courage it 
expressing his views—and the editors for allowing him 
to do so. Most engineers lack even the courage ‘0 &X- 
press the convictions that I know too well they entertain. 


Boston, Mass. GEORGE F. MARSTELLFR. 
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Test for Endurance of Two 
Air-Break Switches 


WO different makes of air- 

break switches (one of them 
being the Pacific Electric type No. 
1427) have been tested by one elec- 
tric light and power company for 
mechanical endurance by mounting 
them as they would be mounted on 
the cross-arm of a pole and open- 
ing and closing the switches at the 
rate of twenty-six times per minute. 
The opening of the switches was 
done by means of an arm and cam 
arrangement driven by an electric 
motor and closed by means of 
weights and pulleys. 

Except for breakage of some of 
the copper ribbons connecting the 
lines with the switch blades, the Pa- 
cific-type switch operated for one 
hour and forty-one minutes, or about 
2,600 times, without any damage. 
However, the other switch, which 
will not be named, failed to operate 
at the end of forty-four minutes, or 
after 1,144 operations, owing to a 
pin dropping out of the middle 
switch pole. Other pins were ob- 
served to loosen, and one of the 
switch blades would not close com- 
pletely. 

As a result of these tests, it was 
concluded that the Pacific-type 
switch is more simple to operate 
and would be the better switch if a 
more flexible connection were made 
from the switch blade to the line in- 
sulator. The other switch is con- 
sidered more complicated and more 
likely to get out of alignment. 

As a result of these tests the man- 
ufacturer of the second switch re- 
ported that the loosening of the pins 
was due to their poor fit and that 
instructions had been given to the 
factory to exercise more care in as- 
sembling them hereafter. The align- 
ment of the blades can be assured, 


it wes reported, by proper fitting of 
the hinge joint, and this fact also 
is being called to the factory’s at- 
tention Furthermore, to prevent 
the shearing of the pin in the 


crank underneath the switch it was 


decid ‘d to enlarge the pin. 

_ The Pacific Electric Manufactur- 

ing Company’s switch, which with- 

Stood the test best, was modified 
EI ICAL WorLD, September 6, 1924 
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after the test by providing it with 
copper braid instead of copper rib- 
bon. In this condition the switch 
was operated two thousand times 
without any failure whatever. The 
flexible conductors are the same as 
those used on the Pacific-type No. 
5219 switch. This change will be in- 
corporated in all new switches of 
this make. In addition, the Pacific 
Electric Manufacturing Company 
has agreed to make a change in the 
switch which will preclude all possi- 
bility of the control lever pin break- 
ing and allowing the switch to be 
jarred closed. 

Other features which have in- 
fluenced this electric light and power 
company to standardize on this par- 
ticular switch are the fact that two 
men can install one in one-half day 
compared with one and one-half 
days for the other type of switch 
tested, thereby saving about $15 in 
labor. In addition, the Pacific type 
of switch will cost only about 64 per 


cent as much as the other make con- 
sidered. The switch is rated at 
27,000 volts, 300 amp., and is a three- 
pole, air-break, disconnecting switch. 





Testing Distribution Line 
Tools for Safety 
By T. B. BASH 


Superintendent Overhead Construction 
Kansas City (Mo.) Power & 
Light Company 


O AVOID accidents when work- 

ing on high-tension lines the 
Kansas City Power & Light Com- 
pany makes periodic tests of all the 
line tools, including rubber goods 
and pike poles. Three complete sets 
of line tools are used. One set is 
in the laboratory in A-1 condition so 
that work on the lines will not be 
tied up through faulty tools. Each 
article submitted for test is recorded 
on a blank shown herewith, certify- 
ing the conditions of tests and the 
results found. Any necessary re- 
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finishing is done in the laboratory 
and a description of the work is 
recorded on this certificate. 

The type of test these tools have to 
withstand is that if a pole is too 
“fuzzy” at 60,000 volts it is then 
put in a drier installed in the labo- 
ratory, where it is dried and treated 
until it stands a satisfactory test 
at the required voltage. The cord 
hand line used in tieing out phase 
wires is also tested and treated with 
a paraffin composition. In addition 
to these tests all the line tools are 
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painted with a red band, beyond 
which a lineman should not hold the 
stick, thus avoiding the danger zone 
at 66,000 volts. This was added as 
an additional precaution of safety. 
A special line truck is equipped for 
this class of work, which is provided 
with weatherproof bags to carry all 
the tools so as to keep them in dry 
condition at all times. This periodic 
testing of line tools has been largely 
responsible for the tool gang’s two 
and a half year operating record 
without serious accidents. 





Modernizing the Small Plant 


Remodeling 2,300-Kva. Plant to Conform with Modern Practice— 
Obsolete Equipment Replaced and Untrained 
Operating Force Educated 


By M. D. LESLIE 


Electric Service Company, Dodge City, Kan. 


UPERPOWER §_ stations have 

come to the front very rapidly in 
the last few years, and electrical 
literature is filled with descriptive 
articles of their wonderful and com- 
plicated machinery and layouts and 
of their remarkable performance 
records. In view of this the oper- 
ator of a small station is apt to be- 
come discouraged, especially when 
he considers his limitations and the 
frequent reference to the passing of 
the small central station. 

If the small station be within the 
range of one of the major stations, 
the outlook is even more discourag- 
ing, because it should be remembered 
that, in a manner, the electric plants 
in isolated communities must actu- 
ally compete with the major stations, 
not because of their proximity, but 
because the widespread information 
concerning rates and the operating 
costs of household appliances causes 
the public to demand rates which are 
comparable with those of the major 
stations, regardless of the disparity 
in the possible operating costs. 

Although it is impossible for the 
small station to obtain the same ther- 
mal efficiency as the major stations, 
it is possible for them to operate at 
the same relative efficiency, which 
will enable them by reason of smaller 
overhead expenses to make a present- 
able showing. Of course, it is essen- 
tial that there be good equipment 
and that it be well operated. 

In the western part of Kansas, 
150 miles from any large city, there 
is an electric service company sit- 
uated in a small community whose 
success illustrates what can be done 
with a relatively small system. The 
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of three condensing turbo-generator 
units totaling 2,300 kva. The water 
rate of the turbines at 200 lb. pres- 
sure, 100 deg. superheat and 28 in, 
of vacuum was to be 18 lb: of water 
per kilowatt-hour at full load, and an 
efficiency of 72 per cent was expected 
from the boilers and stokers. 

All this was a big change for a 
company of this size and might seem 
impossible, but it was not done all 
at one time, nor is it necessary that 
such reconstruction should be. The 
essential thing is that only first-class 
machinery be purchased, and that 
with a definite plan of development 
in mind. A new condensing turbine 
in an old simple engine plant will 
soon pay for itself and provide a 
way for an adequate boiler plant. 

The rebuilding of the station, 
however, did not solve all the diffi- 
culties. This is proved by the fact 





TRAINING OPERATING FORCE INCREASES EFFICIENCY OF PLANT 


plant is situated in a town of about 
6,500 population, and the total popu- 
lation which can be served is about 
11,000. This involves the operation 
of 175 miles of transmission lines. 
The construction and operation of 
such an extensive network to serve 
so few people would seem impossible 
to the average executive in more 
populous communities, but it can be 
done successfully and economically. 

For many years the plant was 
hampered by limited business, ris- 
ing costs and inadequate and in- 
efficient machinery. The old equip- 
ment was finally replaced with new 
and modern machinery. The boiler 
room contains 859. hp. in 200-lb. 
pressure boilers, equipped for 100 
deg. superheat and fed with coal by 
underfeed stokers. There is also the 
necessary coal and ash handling 
equipment and other appurtenances. 
The generating equipment consists 





that there are many fully equipped 


-plants operating at efficiencies that 


are very poor. Taking stock of the 
situation after the first year’s opera- 
tion of the new plant showed an 
average fuel consumption of 4.17 lb. 
of coal per kilowatt-hour. This, of 
course, was an improvement over the 
former rate of 7.67 lb. per kilowatt- 
hour, both rates being made with 
fuel averaging about 11,000 B.t.u. 
per pound, but the results were 4 
long way from what was expected. 

Such a situation is doubtless 
familiar to many. Here was 4 
modern station equipped with auto- 
matic stokers, with automatic control 
of fire and draft, with combustion 
recorders, recording thermometers, 
flow meters, weighing apparatus, 
wattmeters and the like, and still 
with a fuel consumption far in excess 
of what it should have been. 

A complete set of plant records 

















SEPTEMBER 6, 1924 


was instituted during the next year. 
From study of them it became evi- 
dent that the trouble lay in the 
manner in which the plant was 
operated. It was decided that the 
men employed at the plant, while not 
lacking in good intentions, either did 
not understand or did not realize the 
importance of watching the small 
things. Only the chief engineer 
understood anything about combus- 
tion, and an effort was made with 
his assistance, supplemented by 
power-plant magazines and books, to 
train the rest of the men. They 
were hard workers and loyal to the 
company, but their education was 
very limited, some of them not even 
being able to multiply or divide, and 
the attempt to educate them in this 
manner was a failure. In some lo- 
calities it would have been easy to 
let these men go and get others 
better qualified, but this was in a 
farming community and men suit- 
able for plant work who would be 
permanent and loyal were hard to 
get. In desperation the men were 
finally told that if they could not 
secure certain results in pounds of 
coal per kilowatt-hour it would be 
necessary to get new men in their 
places. 

While the results were being 
watched it was decided to try still 
another scheme. The idea of teach- 
ing the men why such things were 
thus and so was given up, and they 
were told that round charts were 
wanted on the feed-water thermom- 
eters, that something else was 
wanted on another chart, and were 
furnished with simple instructions 
concerning what to do and what not 
todo. They were also told that they 
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would receive a bonus if certain re- 
sults were obtained. The bonus was 
based on savings in coal per kilo- 
watt-hour, and the schedule was as 
follows: 











Bonus 
Pounds of Coal per Month 
per Kilowatt-Hour per Man 

ee Seis cdi nen ove wand $0.00 

SR 6 wilde 06 63 6 se eS eee 1.00 

ANE atherc ake <) sttraieiaet «eae ele 2.25 

a kA eS Ae oda oe Re oO 3.75 

BO Fi Waa bets Sie Sade ee 5.25 

Too ea oiterend iinet Bia ite tie 7.00 

MP asc a dek ec Seed aes nee 9.25 

Ses W246 Wale awn o Weald bases 11.75 

Bee 2 Odes buds thedeaewean 14.50 

Re er ee eee ree 17.50 

Oe ee wad chase ken deue 20.75 
There was nothing complicated 


about it, and the men all understood 
the arrangement as well as the in- 
structions which were given them. 
The result was almost instanta- 
neous; the fuel consumption began 
to fall, the bonus earnings increased 
and everyone was enthusiastic. 

A further study was made to see 
what could be done to improve con- 
ditions. The men were working 
twelve hours a day and there were 
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many absences for various reasons. 
It was decided to put them on an 
eight-hour day and pay them by the 
hour. This also had a good effect. 

About this time the interior of 
the plant was being painted and all 
the machinery and piping was 
painted and varnished. Every piece 
of equipment in the plant received a 
factory finish. This was done in 
preparation for an “open-house 
week” for the public. Besides giv- 
ing the public a favorable impres- 
sion, there was a good effect on the 
employees. They became proud of 
the appearance of the plant, and 
little effort is required to get them 
to keep the plant and machinery 
clean and in first-class condition. 

By thus appealing to the men 
through their pride and through 
their pocketbooks and their work- 
ing conditions a steadily declining 
fuel consumption has been attained. 
Of course, there has been an im- 
provement in load factor which has 
been of material assistance, but the 
improvement in the men has been 
the greatest. These methods suc- 
ceeded where others failed. These 
men now know the difference be- 
tween a good CO, chart and a poor 
one. Low percentage of CO, means 
not only a hole in the fire probably, 
but also one in their bonus. The 
daily chart of operations which was 
put up originall¥ for their edification 
is now a source of real information 
to them. 

The best result for a day’s run 
that has been attained is 2.57 Ib. of 
coal per kilowatt-hour, or about 
28,800 B.t.u. The best result for a 
month’s run is 2.96 lb. of coal per 
kilowatt-hour, or about 32,400 B.t.u. 
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When the water rate of the turbines 
is considered, this compares very 
favorably with the results obtained 
in the best of the major stations. 





Utilizing Generator When 
Turbine Is Shut Down 


BY JOHN ORAM 
Engineer Dallas (Tex.) Power & Light 
Company 

HEN  turbo-generators are 

shut down either for periodic 
inspection or because of some break- 
down, it is often the turbine and 
not the generator which needs atten- 
tion. On systems where the genera- 
tor units can be utilized to advantage 
for power-factor correction it is an 
advantage to be able to operate the 
generator separately from the tur- 
bine under such conditions, or even 
when the unit is sent down because 





COUPLING BETWEEN TURBINE AND GEN- 
ERATOR IS EASILY DISCONNECTED 


of load conditions. For these reasons 
the Dallas Power & Light Company 
is equipping its new turbo-generator 
with a coupling between the turbine 
and the generator which can be read- 
ily disconnected. Even when the 
turbine is in operating condition, it 
is an advantage to disconnect this 
coupling when it is desired to oper- 
ate the generator as the power-factor 
corrector, because otherwise consid- 
erable steam is wasted in the tur- 
bine to prevent overheating. One of 
these couplings is shown in the ac- 
companying illustration. As _ indi- 
cated, the. bolts fastening the coup- 
lings together can be readily re- 
moyed. 





Transformer Cases Used 
for Pole-Top Meters 


LTHOUGH it would appear that 
the finding of meter jumpers 
which did not exist when a customer 
first used service should constitute 
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prima facie evidence of deliberate 
stealing of energy, some courts will 
not admit such a fact as evidence 
of theft and insist that the customer 
must be caught stealing energy be- 
fore he can be convicted. 
Consequently some utility compa- 
nies when questioning the accuracy 
of the meters place a checking meter 
at the top of a pole where it will not 
be observed’ by the customer. To 
conceal the meter and at the same 
time protect it from the weather, 
several companies are placing check- 
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ing meters in empty transformer 
cases provided with a peephole jp 
the front to permit reading the 
meter dial. One company which 
found this necessary has adopted 
pressed-steel transformer cases pro- 
vided with terminals exactly like an 
ordinary transformer. The peephole 
in the front is covered with a shutter 
which can be swung to one side, 
If sufficient light does not enter the 
peephole to permit reading the dial, 
the top plug in the transformer is 
opened or a flashlamp used. 


———————__—. 


Overhead Distribution Construction 


Standardized Practice as Developed and Used by the 
WEST PENN POWER COMPANY, PITTSBURGH 


Distribution Sketches 


Sketches. — Work order’ estimates 
shall be accompanied by a sketch show- 
ing the proposed work. This sketch 
shall show clearly the exact location of 
all principal points such as substations, 
railroads, rivers, principal streets or 
highways; name of city or borough or, 
if in the country, name and direction 
of nearest cities or boroughs, and shall 
show the points of the compass. Loca- 
tions shall always be clear enough so 
that they may be readily found on 
distribution maps or _ topographical 
sheets. In general, distances shall be 
actually measured on the ground and 
inserted on the sketch. Curb, property 
and lot lines should be shown accu- 
rately, and also any houses or buildings 
to which reference is made in the esti- 
mate. Buildings of present customers, 
of new customers who have signed con- 
tracts, of active “prospects” for future 
service and new customers who have 
signed contracts, of active “prospects” 
for future service and of possible 
“prospects” who do not desire to con- 
sider service at the present time shall 
always be shown by different and dis- 
tinct symbols. 

All poles, set or proposed, shall be 
spotted on the sketch and their owner- 
ship indicated by proper symbols or 
code, the key to which shall be plainly 
shown on the sketch. 

All equipment on poles, as trans- 
formers and street lamps, jshall be 
completely identified, giving number 
and complete rating, etc. Complete 
ratings shall always be given for any 
proposed new or additional equipment. 
Note should be made of all lightning 
arresters, branch cut-outs, secondary 
ground connections, guys, guy stubs, 
guy anchors, etc. If there are foreign 
attachments on the poles, brief notes 
should indicate such and their owners. 

All conductors shall be plainly in- 
dicated, using proper symbols and show- 
ing the type—as primary, secondary, 
series circuit, etce—number of wires 
and phases, rated voltage or current 
and the size of the wires. The sketch 
shall show the direction and source of 
each circuit and also where the circuit 
comes from and where it goes to. 
Where services are shown, the type, 


voltage, wire size, etc., shall be in- 
dicated. 

Sketches for additions to local dis- 
tribution shall show, in addition to 
proposed transformers and secondaries, 
existing adjacent transformers and 
usually their secondaries and services. 

Any features of special importance, 
such as railroads, street railways, 
rivers, etc., must be plainly shown. 
Foreign pole lines shall be _ spotted, 
particularly where there is any case of 
crossing, overbuilding or paralleling. 
The reason for any special construc- 
tion, such as building or tree clearance, 
unusual conformation of the ground, 
etc., shall be noted on the sketch, using 
a small detail sketch or profile of the 
ground set apart from the main sketch 
if necessary. Particular care should 
be used to give complete information 
where any right-of-way or surveying 
procedure will be required. 





Illuminated Street Guides 


for Residential Streets 


By TERRELL CROFT 


Directing Engineer Terrell Oroft Engineer- 
ing Company, St. Louis 


N EXCELLENT example of cen- 
ter-street illuminated guides 
may be found in the recent installa- 
tion at University Heights, a resi- 
dential section of University City, 
Mo. These posts were installed pri- 
marily as street location guides. 
After many conferences and pre- 
liminary designs the standard shown 
in Figs. 1 and 2 was adopted. Twelve 
of these guides are now giving satis- 
factory service, while a trial sample 
has been in use for over a year. 
Energy for illuminating the guides 
is purchased on a flat-rate sun- 
down-to-sun-up basis from the Union 
Electric Light & Power Company. 
It is obtained from that company’s 
series underground street-lighting 
circuits. A buried, armored, two 
conductor cable carries the energy 
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FIG. 1—STREET-LOCATION GUIDES OF 
NEAT DESIGN 


from just inside the curb, where the 
guidepost cable taps the street-light- 
ing cable, to and up inside of each 
post to its luminaire. 

Concrete, cast in conical form 
above street grade and extending 
cylindrically for 2 ft. below grade, 
constitutes the base. Hollow orna- 
mental cast-iron columns of standard 
design were employed for standards. 
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Each is held to its base with four 
3-in.x18-in. anchor bolts. For the 
luminaires a special design (Fig. 3) 
is used. It consists essentially of a 
hollow sheet-and-cast-bronze box, 
which has open sides and an open 
bottom. In the sides are inserted 
the glass street-name panels. Panels 
of clear glass are placed in the bot- 
tom. Over the circular opening in 
the top of the luminaire is clamped 
a hemispherical ruby-glass bowl, 12 
in. in diameter. 

At night, when the incandescent 
lamps within the luminaire are in 
operation, the street signs and the 
ruby bowl are well lighted and of 
pleasing appearance. Light is pro- 
jected downward from the lamps, 
through the clear-glass panels, to 
illuminate the concrete base, which 
is painted white. Each luminaire is 
held in an annular recess which 
forms the top of the cast-iron stand- 
ard. The luminaire may be rotated 
to any desired position and there 
held with the set screws of the stand- 
ard, which pass through holes in the 
base ring to the luminaire. 

Each luminaire is equipped with 
two 40-cp., 6.6-amp. nitrogen-filled 
series incandescent lamps. The two 
lamps are connected in series and 
are served from the existing series 
street-lighting circuits. Two lamps 
were employed in each unit to min- 
imize the possibility of a unit be- 
coming “dark.” If one of the lamps 
does fail, the sheet-steel partition 
will cause one-half of the luminaire 
to show a decreased brilliancy. 

Fitting around in the top of each 
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FIG. 2—DETAILS OF STREET GUIDES LIGHTED BY TWO 40-CP. LAMPS 
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luminaire is a white enameled sheet- 
steel reflector. Its function is to 
throw light downward, through the 
clear-glass panels, onto the concrete 
base of the unit. The bases are thus 
illuminated to minimize the possi- 
bility of collisions with them. 
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FIG. 3—THIS STREET GUIDE COST 
APPROXIMATELY $148 


The guideposts, complete with 
their cable connections up to the 
street curbs, are owned outright by 
the property holders in University 
Heights, the ownership being vested 
in three trustees. The Union Elec- 
tric Light & Power Company, from 
which the operating energy is pur- 
chased, will be paid by the trustees 
for maintaining the guides. Each 
guidepost, installed complete with 
cable and glassware, cost approxi- 
mately $148. 




















Model Exhibits Better 
than General Display 
By R. E. NAYLOR 


New-Business Manager Southwestern Gas 
& Electric Company, Shreveport, La. 


ENERAL displays of electrical 

appliances are always necessary 
and must continue a main factor in 
calling the attention of the public to 
devices which the public should have 
in its homes, but a model kitchen ex- 
hibit fitted up in the showroom of 
the Southwestern Gas & Electric 
Company, Shreveport, La., to repre- 
sent how every one’s kitchen should 
be equipped, demonstrated the value 
of picturing how electrical con- 
veniences can be applied to the home 
in a more effective way than is pos- 
sible with general displays. The 
three walls and ceiling of the kit- 
chen were built of plaster board at 
one side of the showroom and were 
conspicuous to every one coming into 
the company’s offices to apply for 
service, pay electric light bills or 
for other purposes. The room was 
fitted with everything essential to a 
well-equipped kitchen, regardless of 
whether the apparatus was electrical 
or not, but the equipment specially 
featured included an electric re- 
frigerator, a window-type ventilator 
and modern kitchen lighting. A 
washer and an ironer were also dis- 
played. The display was changed 


somewhat from day to day to show 
different makes of equipment, and 
demonstrators were always present 
to answer questions that the public 
might ask. The exhibit was near 
the application desk of the utility 








company, and it was therefore easy 
for inquirers to gain any informa- 
tion desired regarding wiring, rates 
or similar matters. 

The usual advertising methods 
were followed, but all of the publicity 
did not have to be paid for. Some of 
the local newspapers were sufficiently 
interested to carry an announcement 
regarding the exhibit in their news 
pages. School teachers were invited 
to bring in their domestic science 
classes, and prizes were given for the 
best essay on equipping the home 
with electric service. In each case 
the prize was an electrical device. 
Through the stimulation of the 


essays, the utility company was 
enabled to bring the subject into dis- 
cussion in the schools, and investiga- 
tions made later showed that the 
students did much missionary work 
in their own homes by discussing the 
exhibit and the preparation of the 
essays. 

While the model kitchen exhibit 
has been discontinued for the time 
being, it is believed that this method 
of calling the attention of the pub- 
lic to domestic uses of electrical ap- 
pliances is so effective that the same 
methods may be employed for show- 
ing the use of other appliances in 
other rooms of the home. 





Home-Lighting Contest in 160 Towns 


Consumers Power Company Appropriates the Sum of $25,000 to 
Bring 159,000 Michigan Homes Into Active Participation 
in the Movement 


S THE direct outcome of steps 
taken by the Consumers Power 
Company of Michigan to promote the 
nation-wide “better home-lighting” 
campaign of the Lighting Educa- 
tional Committee, the greater part 
of that state is entered in the con- 
test, the Consumers Power Com- 
pany’s territory of 24,000 square 
miles representing 85 per cent of 
Michigan’s urban population outside 
of Detroit. A direct opportunity to 
participate is thus offered to the oc- 
cupants of more than 159,000 wired 
homes in 160 cities and towns. 
These places include such cities as 
Grand Rapids, Jackson, Flint, Sag- 
inaw, Battle Creek, Muskegon, Pon- 








tiac, Kalamazoo, Bay City, Owosso, 
Hastings, Alma, Manistee and Cadil- 
lac, with 146 other communities 
adjacent and in the operated dis- 
tricts of the company. 

At a meeting held in Jackson un- 
der the direction of C. W. Tippy, 
vice-president and general manager, 
the general committee completed the 
working plans for the state-wide 
organization and inaugurated the 
detailed operation of local activity. 
The contest will be staged in four- 
teen units, corresponding to the com- 
pany’s fourteen districts, each unit 
conducting a complete and self-con- 
tained contest within that particular 
district. Each unit will be under 
the direction of the company’s dis- 
trict manager. He in turn has or 
ganized a local committee in accord- 
ance with the national plan and will 
co-ordinate the local newspaper a- 
vertising and publicity. 

The general recommendations of 
the Lighting Educational Committee 
are being followed. The co-opera 
tion of local educational authorities, 
both public and parochial, is being 
obtained, and with the opening of 
the fall school term active work will 
be inaugurated in the schools. The 
material prepared by the national 
committee is being used in libe 
amounts. 

Because of the far-reaching pote 
tialities of this contest, not alon 
ELECTRICAL Wortp, September 6, 1924 
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in the development of better home 
lighting but also in promoting good 
public relations as the result of 
improved living conditions, the 
Consumers Power Company deems 
it wise to utilize every  possi- 
bility of the movement. A budget 
contemplating the expenditure of 
$25,000 in promoting it has been ap- 
proved. In organizing for co-opera- 
tion with the local electrical inter- 
ests, the company is advancing $2 
for every dollar subscribed by them. 
Seventeen newspapers, with a total 
circulation of approximately 411,000, 
are being utilized. This will cover 
eligible. Where 
time permits electrical homes will be 
open in the larger cities. 

Mcre than two hundred local 
prizes have been authorized. These 
prizes are being selected with a view 
to arousing the liveliest interest 
among the young. For example, in 
the city of Jackson, with 11,400 
wired homes and a school enrollment 
of 17,000, twenty-eight prizes (four- 
teen each for boys and girls) of a 
total value of $480 are provided. 
These are divided as follows: 





——Value of Prizes ~ 
Boys’ Girls’ Total 


First. $75.00 $75.00 $150.00 
Second , ; 40.00 40.00 80.00 
Third... Spear a 30.00 30.00 60.00 
Fourth Cire 20.00 20.00 40.00 
Next five at $10....... 50.00 50.00 100.00 
Next five at $5 ; 25.00 25.00 50.00 

Total $240.00 $240.00 $480.00 


“Every electric utility in the coun- 
try,” Mr. Tippy says, “owes it to 
itself and its home-lighting develop- 
ment to be actively and prominently 
identified with this nation-wide con- 
test. Its results are going to be 
far-reaching and will react benefi- 
cially in many and lasting ways. In 
fact, the splendid program of na- 
tional advertising and publicity an- 
nounced by the committee is of such 
weight that no utility can afford not 
to capitalize the interest it will 
create. 

“We expect to enter at least 250 
contestants in the national final con- 
test from the communities served 
by the Consumers Power Company, 
and it will be a matter of local and 
State pride to develop the best pos- 
sible interest here, that Michigan 
may be well represented among the 
Winners,” 

The general committee directing 
the contest for the Consumers Power 
Company consists of W. M. Lewis, 
Muskegon ; J. A. Cleveland, Grand 
Rapids; J. K. Swanson, Saginaw; 
J. F. Mayo, H. H. Balkam and Don- 
ald M. Mackie, Jackson. 
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Another Courtesy Card for 
Telephones 


O SERVE as a constant re- 
minder of the value of courtesy, 
the card shown here has been placed 
on the mouthpieces of al] telephones 
used by the Public Service Company 






THIS TELEPHONE 


_—— an opportunity for 
your courtesy to broaden 
the Company’s reputation for 
cordial relations. In its daily 
use, remember that so far as 
the mn at the other end of 
ine is concerned —— 












You Are The Company 


of Northern Illinois. It has been 
found an excellent means of improv- 
ing cordial relation between cus- 
tomers and employees since it acts 
as a check against discourteous 
speech in using the telephones. At- 
tention is called to the fact that, re- 
gardless of the position or rank of 
the person talking, he at that time 
is the company’s sole representative 





Card for Customer’s Record 
of Meter Readings 


O TEACH customers how to 

read their electric meters and 
encourage them to keep a month-to- 
month record of their energy con- 
sumption the New York Edison Com- 
pany has distributed a 4-in. by 5-in. 
card which can be hung up con- 
veniently near the meter. Both sides 
of this card are shown in the accom- 





O 


HOW TO READ YOUR METER 


The New York Edison Company 


Q 9 


Blicate Slate Write with panei] and ermee with damy choth 
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panying illustration, one side carry- 
ing simple but complete instructions 
for reading the meter, figuring a con- 
stant and obtaining the energy con- 
sumption. The other side represents 
a meter dial below which blank space 
is provided for present and previous 
readings, difference, multiplier (if 
the meter has a constant) and con- 
sumption. Space is also provided for 
keeping a record of the amount of 
energy used by months for a twelve- 
month period. The card is made of 
silicate slate and if written on with 
a lead pencil can be washed off clean 
with a damp cloth so that a new 


calculation may be made each month. 
——>——_ 


Group Insurance Extended 
by Narragansett Company 


HE Narragansett Electric Light- 
ing Company, Providence, which 
was one of the first public utility 
corporations to give its employees 
group life insurance, has found this 
protection so popular with its work- 
ers that it has made additional 
amounts available to them at very 
low rates. Under the company’s plan 
the amounts of free insurance are 
graded according to the length of 
service of employees. Those with 
the company three months and less 
than one year receive $500 of pro- 
tection, and an additional hundred 
dollars for each year of service up 
to the maximum amount of $1,000. 
Under the new offer to employees 
each is permitted to have an addi- 
tional $1,000 of life insurance at a 
cost of 90 cents per month, which is 
not varied by age or physical condi- 
tion. The premium is deducted from 
the monthly pay, yielding insurance 
on the easy-payment plan. No em- 
ployee is compelled to take the addi- 
tional insurance. 


ge Instructions Se 


Readings should be taken from right to left 
The right hand dial pointer governs the one on its left 
each instance 
















in 


the extreme in 
oan left, in one complete revolution, 
When a hand or on of the dials is bee- 
ween the 2 3 E “a 
rm scad to to 4, etc, smaller number is 
hand or pointer on the dial to the must 
atiitnacdan token 
next left dial pointer has moved one space or division 
To obtain the 


has “multinhy;? saleiphy the secon 
er tiply,” 

the figure shown. If the dial is plain, this 

Greet coating and Ge dilisence bo On axvaad ne 
tion in kilowatt hours 


f 






CARD CARRYING INSTRUCTIONS FOR METER READING AND SPACE FOR 
NOTING EACH MONTH’S CONSUMPTION 
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As this insurance could not be 
made available unless 75 per cent of 
the employees accepted the proposi- 
tion, the new offer was very ably 
presented to employees through the 
company’s internal house organ, the 
Nelco News. The editors acted as 
campaign managers, department cor- 
respondents making the solicitations 
among the employees. The cam- 
paign was to run ten days, but 
through the efforts of the solicitors 
and the generous response of the 
employees the 75 per cent quota was 
reached in five working days, and be- 
fore the campaign was ended 897 of 
the 1,032 eligible employees had 
availed themselves of the offer. The 
Nelco News carried the plan and 
offer as set forth in its leading ar- 
ticle in one issue, and other pages 
carried indorsements of the plan by 
the president, treasurer, general 
manager and general superintendent 
as well as by the presidents of the 
company clubs. Then “kickers” at 
the bottom of each page of the Nelco 
News dealt with the subject. One 
of these said, “No physical examina- 
tion—just sign your name.” An- 
other said, “For the price of one 
homely necktie you can protect your 
family.” 

The insurance was put in force in 
the Travelers Insurance company, 
Hartford, Conn., which also carries 
the original group policy under 
which free life insurance is provided 
to employees. 





Fixed Prices for Electric 


Range Installations 


ENCOURAGE the use of elec- 

tric ranges and other of the 
heavier energy-consuming devices by 
residential customers, the Toronto 
Hydro-Electric System, through its 
Hydro Shops (has established a 
schedule of prices for wiring up and 
connecting these appliances. By this 
means it is possible to advertise and 
quote to customers a fixed amount 
for the total cost of a range or water 
heater, including the _ installation 
charge. The prices are for wiring 
into and connecting up the standard 
types of ranges sold by the Hydro 
Shops. These figures have been 
found to cover all but unusual cases. 
and about 90 per cent of the ranges 
sold have been installed on this basis. 
For the wiring and installation of 
an electric range having a total rat- 
ing up to and including 70 amp. the 
charge is $40. Three No. 8 wires 
are run from the service entrance to 
the range. For ranges having a 
total rating of more than 70 amp. 
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up to 80 amp. the charge is $45. In 
the latter case No. 6 wire is used. 
In either case for an extra charge 
of $5 an additional 30-amp. capacity 
will be provided to supply an elec- 
tric water or room heater. 

A number of bayonet-type electric 
water heaters have been installed by 
residential customers. It is required, 
however, that water heaters be in- 
stalled only if the customer also uses 
an electric range. For installing a 
70-amp. range, and 3-kw. water 
heater the charge is $70. This in- 
cludes the necessary plumbing and 
covering the hot-water tank with 
2 in. of hair felt and one layer of 
asbestos air cell with canvass over 
all. The actual wiring and installa- 
tion is done by contractors as the 
Hydro system does not maintain a 
wiring department. 

While the foregoing fixed prices 
are charged customers for the work, 
the contractors are required to bid 
on each job. These bids are sub- 
mitted on what is known as a con- 
tractor’s wiring quotation form, 


Form 736—2M--7 23—99174 


To Toronto Hydro-Electric System 
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which is shown in the illustration 
below. On the reverse side of this 
form space is provided for making 
a sketch or plan showing the layout 
for wiring with dimensions and 
thickness of walls. The contractors’ 
quotations for this work are based 
on the amount of labor and material 
required, and in some cases these 
bids exceed the flat amount which 
the Toronto Hydro-Electric System 
charges the customer. In other 
cases, however, where there is very 
little work to be done, there is some 
margin of profit for the Hydro Sys- 
tem. Over an extended period of 
three to six months the cost averages 
very close to a charge of $40 or $45 
per installation. 

At present there are approximately 
five thousand electric ranges in use 
in Toronto, and of this number 1,390 
have been sold and installed by the 
Toronto Hydro Electric System since 
August, 1921. It is felt that the 
fixed schedule of prices for installa- 
tion has been an important factor in 
effecting many sales. 


ORIGINAL 


Attention of Chief Inspector 


CONTRACTOR’S WIRING QUOTATION NO. 


Customer 
Address 


Description of work—Install standpipe, wires, service box, and connect up 


Re-connect existing Lighting Circuits to New Service. 


(See reverse side for sketch.) 


ee 0 


Material 


Conduit standpipe 
Cable standpipe .... 
“F” Condulet standpipe 
“LB” Condulet standpipe 
Locknuts & Bushings . 
Amp. Seal Service Box 
Tron Box 
Meter Board 
\ Pole cut outs Amps 
2 Pole cut outs 
Main fuses 
} Range fuses 
Heater Fuses 


Lighting fuses 


{ 
| 
| 
| 


|Ft Wire for Range 
IFt Wire for Heater 
iFt Wire for Cut outs 
|Knobs & Tubes 

(Circular Loom 


Heater. 
| 


Conduit 7 
Range|.......... 


|Ground Clamps, Wire & Tape ................|. 
or Clips, Solder & Fed. Bush. ................| 





Amount 


+f 


| 


| 
| 
} 
| 


Laber, ete. 
Hrs. | 
| 


Amount 


Wireman 


| Helper . : = 
Cartage 
| 


a vee | 


. } 
Inspection Fee 
- Ce ah cealad 
| 
Total Labor, etc. | 
Total Material | 
(brought forward) 
Grand Total 
Deduct for allowance on material 
superseded and recoverable, see re- 


verse side, 


QUOTATION PRICE 





Quotation Price to be in Hydro Office not later than 
A.P.M. 
|Date :-— 





(This space for office use only.) _ 





_—_—— CC 


No extras accepted unless properly authorized by the System beforehand. 


We hereby agree, if accepted, to. carry out the above work without delay and guarantee a first class } 
Mechanically and Electrically, and subject to approval of Hydro-Electric Power Commission of Ontario. 


Phone No. 


Date 





FORM USED BY CONTRACTORS IN PREPARING BID ON RANGE INSTALLATION 
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Hydro-Electric Development and 
Steam Equipment 


Saginaw River Steam Plant of Con- 
sumers Power Company. — Prominent 
features of the initial 40,000-kw. in- 
stallation of this 100,000-kw. plant are 
the preheating of feed water and com- 
bustion air with steam bled from three 
stages of the main turbines, the con- 
servation of radiated and blow-off heat, 
water sides in boiler furnaces, sluicing 
of ashes and two-motor fan drives. 
Steam pressure is 375 lb. gage, super- 
heat, 240 deg. F., and final steam tem- 
perature 684 deg. The total plant cost 
$71 per kilowatt, which includes every- 
thing going to make the plant, such 
as railroads, buildings, mechanical and 
electrical equipment, intake pumping 
station with circulating water ducts 
and all overhead, engineering and 
interest during construction.—Power, 
July 22, 1924. 

Wooden-Stave Pipe Lines and Pen- 
stocks.—J. B. Ho.tpcrorr.—The more 
important consideration involved in the 
design of wooden-stave pipe employed 
for hydraulic power installations are 
reviewed by the author. Douglas fir is 
being used almost entirely in the manu- 
facture of these pipe lines. The size 
of staves to use and the design of 
tongues, bands and cradles are consid- 
ered.— Canadian Engineer, July 15, 
1924, 





Generation, Control, Switching 
and Protection 


Lightning Arresters.—The editor 
gives advice for protection of an over- 
head 220/380-volt system against elec- 
trical disturbances caused by lightning. 
He recommends for this protection (a) 
a well-grounded wire mounted above 
the conductors, (b) the use of the 
simplest lightning arresters that can 
be inspected easily at sight, (c) in- 
stallation of reactors between the line 
and all apparatus connected to it, and 
(d) the use of meters in which the 
Voltage coil can be quite easily re- 
placed—Sterkstroom (Holland), June 
18, 1924. - 

Protection of Steam-Turbine Disks 
Irom Axial Vibration—On account of 
the rapid increase in turbine capacities 
during the war period the mechanical 
Possibilities were pushed to the utmost. 
The use of single-row bucket wheels 
and high velocities led to disks of 
larger diameter. Turbine failures of 
an erratic nature proved to be caused 
by fatigue effects of backward travel- 
ing waves in these disks.—Power, July 
15, 1924 

Relay Practice. —H. H. GREEN. — 
Satisfactory relay operation depends to 
oege extent upon the attention given 
. the ma ntenance of the relays after 

ey have been properly installed. The 
Practice outlined by the author has 
: . used with satisfactory results on 
; arge ti ‘nsmission system having to 
ontend with lightning and sleet con- 


ditions more severe than the average. 
The study and development of relay 
protection for the system was begun 
slightly less than five and a half years 
ago, soon after it came into existence 
as a system. The main problems en- 
countered are probably not unlike those 
found in other similar systems, but it 
is true that certain special conditions 
will be found which cannot be taken 
care of by any general scheme of pro- 
tection. The general practice which 
has been followed in maintaining and 
developing the protective relay equip- 
ment is outlined, and some of the prob- 
lems encountered and difficulties met in 
the carrying out of this program are in- 
cluded. In addition, the methods of 
keeping records of relay performance 
and maintenance are described.—Elec- 
trical Journal, July, 1924. 


Transmission, Substations and 
Distribution 


Saturated-Core-Type Regulator and 
Reactor.—D. K. BLAKE—This paper 
states briefly the use of voltage reg- 
ulators and reactors, transmission and 
distribution systems, with a discussion 
of the operating requirements which 
might be best met by the use of the 
saturated-core type of regulators or 
reactors. The apparatus consists of 
an iron core with two sets of coils, one 
of which is connected to a direct-cur- 
rent and the other to an alternating- 
current circuit—Journal of A. I. E. E., 
July, 1924. 


Lightning and Other Transients on 
Transmission Lines.—F. W. PEEK, JR. 
—In this paper, to be presented at the 
Pasadena convention of the A. I. E. E., 
the author co-ordinates the work that 
has been done on this subject with a 
view of determining the various types 
and the order of magnitude of the pre- 
datory voltages to which transmission 
lines are subject. He shows that the 
voltage of a severe lightning flash is 
probably of the order of 100,000,000. 
The current may be 78,000 amp. and 
the stored energy 13,500 kw.-sec. The 
discharge is usually non-oscillatory and 
often takes place in a few micro- 
seconds. Most lightning disturbances 
on transmission lines are steep-wave 
front impulses that occur by electro- 
static induction. A single ground wire 
when properly installed under favor- 
able conditions reduces the induced 
lightning voltage to 48 per cent of 
that without a ground wire; for two 
ground wires the reduction is 34 per 
cent, and for three ground wires it is 
24 per cent. Insulating inductive appa- 
ratus to withstand lightning voltages 
is a greater problem than simply add- 
ing insulation. Shields to prevent 
localization of stress are important and 
function in a manner somewhat similar 
to that of the ground wire. The extent 
to which protection should be used is 
a combined engineering and economic 
problem, determined from the engineer- 
ing standpoint by strength of appara- 
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tus and the voltages to which it is 
likely to be subjected. With these 
factors known, the economic problem 
is to balance the cost of insurance 
against the value of better service and 
reduced liability of trouble—Journal of 
A. 1. E. E., August, 1924. 


Units, Measurements and 
Instruments 


Value of Commercial Magnetic Test- 
ing.—T. SPOONER.—The value of mag- 
netic measurements is obvious when 
used in research work involving the 
development of new or improved mag- 
netic materials. Often, however, the 
full value of magnetic testing is not 
completely realized when considered in 
connection with routine inspection. The 
author points out not only the more 
or less obvious uses of such an inspec- 
tion but some which are not so obvious. 
The most important type of magnetic 
material, on the basis both of tonnage 
and of value of annual output, is elec- 
trical sheet, that is, the material which 
is used for the cores of electrical appa- 
ratus. Test methods and the signif- 
icance of test values for electrical sheet 
are discussed. Electric Journal! 
August, 1924. 


Calorimeter for Steam Investigations 
Developed by Bureau of Standards.— 
As its share of the A. S. M. E. steam- 
research program the Bureau of Stand- 
ards has assumed the task of redeter- 
mining the amount of energy in one 
heat unit and of measuring the heat 
content of water and latent heat of 
vaporization up to as high a pressure 
as possible (probably 1,200 lb.). The 
calorimeter is a shell of copper-nickel 
alloy, heavily silver-plated inside to 
resist corrosion by the hot water. Meas- 
ured amounts of heat are introduced 
into the inclosed water by an electric 
heater. An extremely small centrif- 
ugal stirring pump within this shell 
circulates 800 Ib. of water per hour. 
A refined method of experimenting 
has been developed to insure the utmost 
reliability in results—Power, Aug. 12, 
1924. 


Illumination 


Photometry as Related to Illuminat- 
ing Engineering.—W. F. LITTLE — 
Illuminating engineering depends for 
its existence upon photometry. Illu- 
minating engineering is the end and 
photometry the means. However, it is 
none the less important that the engi- 
neer be familiar with and understand 
the tools with which he works. In 
this article a brief outline of photo- 
metric problems and photometry is 
presented. This is divided into two 
sections—the elements of photometry 
and their application to engineering 
problems.—Transactions of the I. E. S., 
July, 1924. 


High-Power Transparent Illumina- 
tion.—CONRAD BECK.—Transparent or 
transmitted illumination, in which an 
object is examined against a bright 
background, is used more than any 
other in microscopical examination. It 
is a method that is not often employed 
for other purposes, and its character- 
istics are not well known because they 
are seldom observed in ordinary occu- 
pations. The author discusses the 
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characteristics of transparent illumi- 
nation and the precautions to be taken 
in order to reduce glare and flooding. 
—Journal of Scientific Instruments 
(England), July, 1924. 


Distribution of Luminosity in a Neon 
Glow-Discharge Lamp.—E. KARRER 
and A. Poritsky.— The authors de- 
scribe in detail observations of how the 
luminosity in a neon glow lamp is dis- 
tributed throughout a potential cycle. 
These observations were made with an 
oscillograph, and the method is appli- 
cable in the study of other cases of 
luminescence.—Journal of the Franklin 
Institute, July, 1924. 


Motors and Control 


Marine Progress.—The entire issue 
is devoted to electricity as used in the 
marine industry. Some of the subjects 
discussed are wireless on shipboard, 
motors for ship propulsion, power for 
marine purposes and propelling ma- 
chinery.—Electrician (England), July 
25, 1924. 

Control of Synchronous Motors.— 
H. D. James and J. H. GRAYBILL.— 
There are two general methods for 
starting synchronous motors automat- 
ically, and both methods provide for 
changing the field connections when 
the motor reaches synchronous speed. 
Both methods may be used for starting 
at a reduced voltage with an auto- 
transformer or for connecting the 
motor to full voltage. These schemes 
of control are modified if a direct- 
connected exciter is used. The two 
schemes are known as the field-fre- 
quency method and the time-element 
method, and both methods are described 
in detail.—Electric Journal, July, 1924. 


Canadian Paper and Pulp Industry. 
—A review of the present situation in 
Canada in regard to the use of water 
power by the pulp and paper industry 
as prepared by the Dominion Water 
Power Branch is given. The general 
conditions in each province as regards 
types of drive, availability of power 
and production are considered.—Elec- 
trical News, Aug. 1, 1924. 


Electrophysics, Electrochemistry 
and Batteries 


Variation of Magnetic Potential.— 
A. A. AHMED.—The magnetic potentiai 
along the surface of a cylindrical core 
is investigated mathematically, the 
solution being limited by two hypoth- 
eses (1) that the exciting coil consists 
of a thin layer of many turns of wire 
and (2) that the permeability of the 
core is great compared with that of 
the surrounding air. A general expres- 
sion for the potential due to a cylin- 
drical pole magnet is first derived, 
followed by the special case under con- 
sideration. — Electrician (England), 
Aug. 1, 1924. 

Insulating Varnish Tests.—H. L. 
HAZELTINE.—The author describes some 
simple tests and gives an interpreta- 
tion of results that make it possible 
to “check up” on varnishes used for 
different insulating requirements and 
to select the type of varnish best suited 
to the conditions to which the appara- 
tus is likely to be subjected. This is 
the last of a series of articles. The 
first article appeared in the March 
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issue and dealt with varnishes and 
their solvents. Fhe second, in the April 
issue, took up methods of applying 
varnishes. The third, in the June 
issue, discussed the best ways to use 
varnish for protecting windings against 
moisture, oil and metallic dust. The 
fourth article, in the July issue, out- 
lined common insulation troubles and 
explained the ways to overcome them. 
—Industrial Engineer, August, 1924. 


Heat Applications and Material 
Handling 


Mine Hoisting —F. L. STONE and F. 
R. GRANT. — The authors show some 
results that have been obtained from 
actual installations of electrically 
driven mine hoists which have been 
designed to meet calculated cycles.— 
Journal of A. I. E. E., July, 1924. 

Six-Ton Induction Furnace Installa- 
tion.—M. UNGER.—Following the satis- 
factory results which attended the in- 
stallation and operation of a 2-ton 
induction furnace at its Pittsfield 
works, the General Electric Company 
has placed in operation a furnace of 
similar design but of three times the 
capacity. The author describes the new 
furnace and its auxiliary apparatus 
and explains how its principle of opera- 
tion results in a high-grade melt of 
extreme uniformity.—General Electric 
Review, August, 1924. 


Telegraphy, Telephony, Radio 
and Signals 


Performance and Theory of Loud- 
Speaker Horns.—A. N. GOLDSMITH and 
J. P. MInton.—The study reported in 
this fifty-five-page article should lead 
to a comprehensive understanding of 
the performance of loud-speaker horns. 
The data presented should also lead 
to new and improved types of loud 
speakers. By means of a vacuum- 
tube oscillator to operate a_loud- 
speaker unit and a calibrated condenser 
transmitter, a resistance-coupled ampli- 
fier and a thermocouple and galvanom- 
eter, tests were made at various 
frequencies to obtain the sound output 
from straight conical horns. The 
results obtained are analyzed, and 
equations for pressure, velocity, sound 
radiation and phase of the unlimited 
straight pipe and exponential and 
parabolic horns are reviewed and 
developed. The solution for horns of 
finite length is worked out and briefly 
described. Equations for the direct and 
reflected sound energy from the open 
end of a horn are also derived.—Pre- 
ceedings of Institute of Radio En- 
gineers, August, 1924. 

Radio Equipment for Mail Planes.— 
I. F. ByRNES.—With the inauguration 
of night flying as a regular feature of 
the transcontinental air-mail service, it 
is increasingly important that the pilot 
be able at any time to communicate 
with the landing stations. The dif- 
ficulties attending the design of suitable 
radio transmitting and _ receiving 
equipment for this service are described 
in detail. One of the very important 
factors is space limitation and the 
necessity for apparatus capable of easy 
adjustment and operation, so as to 
prevent interference with the pilot’s 
control of the plane.—General Electric 
Review, August, 1924. 
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Transient Phenomena in Coupled 
Circuits —E. E. Witmer.—There is a 
device in common use for measuring 
the velocity of magnetized projectiles 
which records the instant of passage 
of the projectile through a circular coi] 
by means of a chronographic record 
of the currents induced in a circuit in 
series with or magnetically coupled 
with that coil. Since these circuits 
contain inductance, the currents will 
not in general be in phase with the 
electromotive force, which means that 
there will be a small time error in the 
determination of the instant of passage 
from the currenf curves. For accurate 
work it is desirable to know these time 
differences. Since the fundamental 
differential equations for coupled cir- 
cuits are known, this problem can be 
solved mathematically, which _ the 
author does in this highly theoretical 
paper.—Journal of the Franklin Insti- 
tute, August, 1924. 


Capacities of Small Air Condensers. 
—L. HARTSHORN.—The most general 
case of a condenser is considered, i.e., 
any two conductors in a_ dielectric 
medium. Taking Maxwell’s equations 
for the potentials and charges, it is 
pointed out that several definitions of 
capacity are possible, giving slightly 
different values in any one case. One 
of these is independent of earth effects. 
In order to consider the case of a con- 
denser carrying alternating current, 
the general equations of currents and 
potentials are written down. In 
general the effective capacity is seen 
to depend on the potential distribution 
and earth effects. The desirability of 
making the effective capacity depend 
on the geometry of the system and the 
nature of the dielectric only is pointed 
out, and the conditions necessary for 
this are deduced. Examples of the 
practical realization of the conditions 
are given, and the importance of these 
considerations in the case of shielded 
air condensers is indicated.—Journa! 
of Scientific Instruments (England), 
July, 1924. 


Traction 


Automatic 1,500-Volt Direct-Current 
Substations.—The engineer in applying 
automatic substations to an existing 
electrified traction property is often 
forced to make the most of a poorly 
designed or antiquated distribution 
system. By comparison, the problem 
of designing the distribution system for 
the electrification of a steam railroad 
is often very simple. The choice of 
proper converting equipment is per 
haps not so easily made. The author 
brings attention to a number 9 
important points which should have 
careful consideration from those con 
templating electrification.—Journal of 
A. I. E. E., July, 1924. 


Progress in the Electric Railway 
Industry.—A survey of recent finance 
ing, operating results, receiverships 
lifted, new track construction and pur 
chases of rolling stock, covering the 
first six months of this year, shows 
that the railway industry is in an & 
cellent condition. This survey 4S 
shows that several railway companies 
are taking over the operation of buses: 
—Electric Railway Journal, wy 
26, 1924. 
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First Radio-Controlled Substation 


Northern Indiana Power Company Installs New System by Which 
Service Can Be Switched from One Transmission Line 
to Another in Attendantless Plant 


ADIO control of a complete elec- 

trical substation at Tipton, Ind., 
without the presence of a single attend- 
ant, has been perfected. By means of 
high-frequency waves emanating from 
Kokomo, Ind., about 35 miles away, 
and a receiving set much like the 
broadcast listener, switches can be 
operated and the light and power 
supply of Tipton controlled without the 
intervention of a human hand. 

The Northern Indiana Power Com- 
pany, which placed the system in 
operation after tests extending over a 
year, declares that it is the first time 
on record when radio waves from a dis- 
tant point have been employed to 
operate a complete electrical substation 
supplying a city of 5,000 population. 

To insure uninterrupted electrical 
supply for the city, two transmission 
lines are employed from power plants 
at Kokomo and Noblesville. In case of 
interruption of transmission on either 
line, such as is caused by storms, the 
supply can be resumed from the 
alternative source. Heretofore the 
operation of oil switches, used to 
change the connection, has necessitated 
the constant presence of substation 
assistants, who have received instruc- 
tions by telephone from Kokomo. The 
telephone has not been invulnerable to 
storms, and at times great difficulty 
has been encountered. 


CONTROL BY OIL CIRCUIT BREAKERS 


Under the new system, if trouble 
develops on either of the lines entering 
the station, which is controlled by two 
massive oil circuit breakers of 73,000- 
volt, 400-amp. rating, with a rupturing 
capacity of 1,500,000 kva., it is in- 
stantly observed on power-house in- 
struments at Kokomo. An _ operator 
sends out high-frequency waves, which 
open the oil switch at Tipton connected 
to the defective line and close the oil 
switch connected to the reserve line, 
the whole operation being completed in 
a few seconds. 

The waves, which are sent out from 
Kokomo by operation of a dial similar 
to that used on an automatic telephone, 
are received by antennas at Tipton and 
led to a five-tube receiving set and 
amplifier. They are then carried to a 
Series of selector relays, which in turn 
Operate the storage-battery switches 
actuating the _ oil - circuit - breaker 
mechanism. The special wave length is 
outside broadcasting range, and the 


Series of impulses is said to be as com- 
Plex in its kind as the combination lock 
of a safe. 

The wireless apparatus was designed 


to Specifications of John Ferguson of 
ndianapolis, manager of operation of 
the company, and built by the West- 
ELECTRICAL Wortp, September 6, 1924 


inghouse Electric & - Manufacturing 
Company. About six similar stations 
may be installed in the state within the 
next year, Mr. Ferguson says. 





Squier Loses Patent Suit 


Federal Court Rules that **Wired-Wire- 
less’? Devices Had Been Given 
Freely to Public 


Y THE ruling of the United States 

District Court at New York, 
handed down by Judge Knox on Wed- 
nesday, September 3, the patent in- 
fringement suit of Major-General 
George O. Squier, formerly chief signal 
officer of the United States Army, 
against the American Telephone & 
Telegraph Company has been dismissed 
on the ground that General Squier’s 
patents were freely and openly dedi- 
cated to the public at the time of their 
issue and cannot be resumed. The 
patents in question are those covering 
not only the system of multiplex teleph- 
ony used by the American Telephone 


& Telegraph Company but also the sys- 
tem of carrier current, or “wired wire- 
less,” perfected by General Squier and 
installed, by authority of a license from 
him granted to the North American 
Company, in the Borough of Richmond, 
New York City, and elsewhere. 

The court found that in March, 1909, 
Congress appropriated $30,000 for ex- 
periments in  wireless-telephone ap- 
paratus and put General Squier in 
charge of the work. About two years 
later, when the invention was com- 
pleted, General Squier and his superior 
officer, General Allen, agreed that the 
device should be patented, for the pro- 
tection of the federal government. The 
patents bore the inscription “Dedicated 
to the public.” Subsequently, the court 
said, the plaintiff, in interviews with 
newspaper reporters and in speeches at 
dinners, meetings and before technical 
societies, affirmed the statement that 
the invention was free to all who might 
desire to use it. - 

Reaching these conclusions as it did, 
the court found it unnecessary to pass 
upon the second contention of the 
American Telephone & Telegraph Com- 
pany, that even if General Squier’s 
patents had not been given to the pub- 
lic, they were antedated by the Ruhmer 
Belgian patents in the same field, which 
have been acquired by the North Amer- 
ican Company. 





Leagues Gather at Association Island 


Committee on National Organization Reports Comprehensive Plan 
for a League Council, Which Is Adopted 
by Conference 


EPRESENTATIVES of the more 

important local electrical leagues 
of the United States and Canada met 
in conference on Tuesday of this week 
at Association Island, Henderson Har- 
bor, N. Y., with more than forty 
leagues officially represented. W. E. 
Robertson of Buffalo presided. Be- 
cause of the absence of W. W. Free- 
man of Cincinnati, president of the 
Society for Electrical Development, the 
formal ceremonies of flag raising, with 
an address by F. M. Feiker, were post- 
poned till Wednesday. 


REPORT ON NATIONAL ORGANIZATION 


Among the most important matters 
in the program was the report of the 
committee appointed last year on na- 
tional organization of local electrical 
leagues. Of this committee Earl E. 
Whitehorne was chairman. The com- 
mittee held three meetings, in Buffalo, 
New York and Atlantic City, and made 
a thorough study of the experience of 
national affiliation of local associations 
in other fields. As a result it proposed 
five articles of confederation, the pur- 
poses of which were thus stated: 

A. To provide means for the sys- 
tematic interchange of ideas and meth- 
ods between leagues. 


B. To promote new local leagues 
based on the best practices of existing 
leagues. 

C. To develop certain standards and 
principles based on the experience of 
leagues throughout the country. 

D. To provide for an annual confer- 
ence of delegates of local electrical 
leagues. 

E. To provide a League Council 
which may act for the local leagues in 
fostering the objective named in the 
foregoing. 

F. To establish a working arrange- 
ment between the League Council, rep- 
resenting the local leagues, and the 
Society for Electrical Development, 
whereby the existing facilities and ex- 
perience of the society may be utilized 
as a national clearing house for lcague 
activities and to provide a national 
service to local leagues. 

The articles of confederation provide 
that the League Council shall consist of 
twelve representatives of the geo- 
graphic sections of the United States, 
in accordance with the boundaries fol- 
lowed by the National Electric Light 
Association and the Lighting Educa- 
tional Committee, one representative of 
Canada, and members from such addi- 
tional important leagues as it may 
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seem desirable to have directly repre- 
sented. This council is to represent 
the leagues in the interims between 
conferences, to act in an advisory ca- 
pacity to the Society for Electrical 
Development in its league work, and to 
serve as a committee on policy wher- 
ever guidance is needed in the relations 
between the Society for Electrical De- 
velopment and individual local leagues. 
It is recommended that this League 
Council be empowered to elect its own 
chairman and an executive committee 
of five men in position to attend meet- 
ings and take active responsibility. The 
services which it is proposed that the 
Society for Electrical Development 
shall perform are listed under ten head- 
ings. They include field organization 
service, the preparation of guide books, 
the issue of a monthly news bulletin and 
the provision of regular newspaper 
publicity. 

The conference adopted the plan, but 
the election of the League Council oc- 
curred too late for announcement this 
week. This co-ordination of league 
activities is to be accomplished with- 
out establishing any burden of head- 
quarters staff and expenses. The 
establishment of a financial program 
for the support of the work of the 
confederation and the problem of co- 
ordinating league activities and de- 
velopment is being referred by the com- 
mittee to the League Council with 
recommendations. 


“Rep SEAL” CAMPAIGN 


A strong indorsement of the “red 
seal” campaign initiated by the Toronto 
Electrical League and now organized 
on a national basis was made by the 
league. Under this plan the Society 
for Electrical Development will license 
leagues to award the “red seal” em- 
blem of adequate wiring on residence 
and apartment installations, placarding 
the house during construction and issu- 
ing a deed certificate and placing a red 
seal on the meter board after inspec- 
tion. A large number of leagues have 
already applied for licenses. 

One meeting was devoted to a dis- 
cussion of the home-lighting contest 
with James E. Davidson, chairman of 
the Lighting Educational Committee, 
presiding, and the league showed great 
interest in supporting the campaign 
with local contests. Other sessions con- 
sidered various aspects of league serv- 
ice to architects, builders, real-estate 
men, contractors, dealers and central- 
station companies in the development 
of the industrial, commercial and do- 
mestic market. 





Los Angeles for Power-Bond 
Issue by Nine to One 


The sixteen-million-dollar power-bond 
issue submitted to the voters of the 
city of Los Angeles on Tuesday, Au- 
gust 26, was carried by a sweeping 
majority. Virtually complete returns 
show 105,670 votes for the bonds and 
12,783 votes against them. It will be 
recalled that two previously proposed 
issues have been defeated, one for 
$35,000,000 on June 19, 1923, and one 
for $21,000,000 on May 19, 1924. The 
sum of $16,000,000, now indorsed by 
the voters was fixed by the Railroad 
Commission at the request of the city 
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as the amount reasonably necessary to 

carry out the three-year construction 

and betterment program of the city’s 

Bureau of Power and Light. 
—>——_. 


New Commercial Plans 


Section Resolves on Survey of Appliance 
Load and Regional Truck Meetings 
—Backs Range Survey 


FRANK discussion of the need for 

strengthening the usefulness and 
influence of the N. E. L. A. Commer- 
cial Section and of the reasons why the 
Sales Managers’ Association enjoys a 
greater popularity with the older sales 
executives of the central-station in- 
dustry took place at Chicago last week 
when the commercial bureaus and com- 
mittees under the administration of 
Chairman W. R. Putnam, vice-presi- 
dent and general manager Idaho Power 
& Light Company, met at the Edge- 
water Beach Hotel. S. D. Heed, Cin- 
cinnati, who told of the benefits derived 
from meetings of the Sales Managers’ 
Association, made a*strong plea for a 
definite statement of the purposes of 
the Commercial Section and the prin- 
ciples under which it purposes to act. 
The appeal was repeated by E. W. 
Lloyd, Chicago, and it was apparent 
that under Chairman Putnam a very 
determined effort will be made to re- 
establish the Commercial Section in the 
confidence and interest of the central- 
station industry. 

The Appliance Bureau, under Chair- 
man T. F. Berger, Philadelphia, 
decided to conduct a survey of residence 
load in Cincinnati to determine the 
value of appliances in use at present, 
following the lines of the Philadelphia 
survey of several years ago. A study 
of the experience of Henry L. Doherty 
& Company and other holding com- 
panies and individual central stations 
will also be made to prove the impor- 
tance of the appliance business, and a 
specific conception of the best method 
of selling some of the more important 
appliances will be developed. The fact 
that annual appliance sales today range 
from $4.50 to $40 per consumer was 
cited as evidence of the great need for 
enlightenment and as proof that the 
central-station companies need sales 
managers who can take with authority 
the initiative in the development of 
this market. 


REGIONAL TRUCK MEETINGS 


The Electric Transportation Bureau, 
under Chairman B. G. Martin, Chicago, 
decided to continue the truck schools, so 
successful last year, in any cities where 
they are desired and to prepare as a 
supplementary activity a book on 
modern transportation practice and 
experiences, classified by industries, for 
use in any city in canvassing bakers, 
laundrymen and others. The material 
will also be put before the central 
stations in a series of regional truck 
conferences at which representatives of 
neighboring light and power companies 
will gather. 

The electric cooking and heating com- 
mittee voted to raise $10,000 additional 
to finance the electric range survey now 
being made by the Northwest Section, 
N. E. L. A. A. L. Smith, chairman 
manufacturers’ range committee, was 
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made responsible for obtaining this 
fund, The committeee assigned respon. 
sibility to the Pacific Coast appliance 
division for gathering data on expe- 
rience with water-heater business on 
meter rates, and to the Great Lakes 
appliance division for a report on 
servicing and installing ranges. At 
present there is a wide variance in the 
cost of connecting ranges. In Port. 
land, Ore., for instance, the cost is $25 
and in San Francisco it is $70. A com- 
mittee will be appointed to confer with 
the N. E. L. A. wiring committee and 
the committee on wiring of the Asso- 
ciated Manufacturers of Electrical 
Supplies and develop a standard prac- 
tice for range wiring. 

Chairman V. M. F. Tallman reported 
that the Power- Bureau would continue 
the program for last year with special 
attention to industrial heating. The 
Lighting Bureau held no meeting, no 
chairman having yet been appointed. 
The customers’ relations committee, 
F. F. Kellogg, Pittsburgh, chairman, 
reported that it has eight monthly bul- 
letins already scheduled or in process. 

At the final session James E. David- 
son spoke as chairman of the Lighting 
Educational Committee, describing the 
purpose and progress of the campaign. 
John F. Gilchrist made an extremely 
interesting address dwelling upon the 
increased responsibility which has come 
to the commercial man with the 
greater cost of central-station plant 
and equipment. Since the beginning of 
the world war, he said, the station in- 
vestment has swelled from say $75 per 
kilowatt to as much as $150 per kilo- 
watt, thus placing a demand upon the 
commercial staff for the selective 
development of business that will pay 
a higher return. 

——_~>——_— 


Pennsylvania Men Convene 


President Shearer Speaks of Growth of 
Interconnection and Improve- 
ment in Load Handling 


ITH an attendance of 300, repre- 

senting almost every county in 
the state, the Pennsylvania Electric 
Association opened its seventeenth an- 
nual convention at Bedford Springs on 
Wednesday, September 3. President 
J. H. Shearer of Altoona in his official 
address said that each day in Pennsyl- 
vania fewer communities are dependent 
upon one source of electric power oF 
upon one transmission line for their 
service. He dwelt on the progress being 
accomplished by interconnection, by the 
building of duplicate lines and by im- 
provement in load dispatching. Mr. 
Shearer also told of the wide sweep of 
the association’s activities in many 
fields of the electric industry and cited 
the fact that forty committees, with 4 
membership of 270 men and womer, 
were engaged in a study of technical, 
commercial, accounting, public rela 
tions, rural lines, state-wide power suI- 
vey and other problems. 

Four addresses from men well known 
in the industry, besides a public policy 
meeting in the evening, were scheduled 
for Thursday, and on Friday the rural- 
lines committee was to report and Vice 
president J. E. Davidson of the N. E 
L. A. and others to speak. These se 
sions will be reported next week. 
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Insull Interests Get Brewer Utilities 


Control of American Public Utilities Company, with Its Valuable 
Indiana Properties, Passes to Chicago Syndicate— 
No Consolidation Projected 


ONTROL of the American Public 
Utilities Company has passed from 
Kelsey, Brewer & Company to Samuel 
Insull and associates, the United Gas 
& Improvement Company, the Middle 
West Utilities Company and the Mid- 
land Utilities Company, through owner- 
ship of the majority of the common 
stock, it was announced by Mr. Insull 
a few days ago. He stated that the 
American Public Utilities Company will 
be operated as a separate holding com- 
pany and that no consolidation with 
his other interests is in contemplation. 
The American Public Utilities Com- 
pany, which has had its headquarters at 
Grand Rapids, Mich., under the presi- 
dency of Joseph H. Brewer, is a hold- 
ing company which through stock own- 
ership controls the Central Indiana 
Power Company, the Merchants’ Heat 
& Light Company of Indianapolis, the 
Northern Indiana Power Company, the 
Indiana Electric Corporation, the Wa- 
bash Valley Electric Company and the 
Attica Electric Company, all serving 
Indiana cities and towns, and the Al- 
bion Gas Light Company, Albion, Mich.; 
Holland City Gas Company, Holland, 
Mich., and Utah Gas & Coke Company, 
Salt Lake City, Utah. 

The Indiana subsidiaries give one or 
more classes of service to 135 cities 
and towns in twenty-seven counties, 
having a population of 550,000, and in- 
clude a part of the business of Indian- 
apolis and the entire business of the 
cities of Kokomo, Huntington, Nobles- 
ville, Wabash, Rochester, Clinton and 
Sullivan. Approximately 78 per cent 
of the companies’ business is electric 
light and power. The Indiana Electric 
Corporation, one of the subsidiaries, 
recently completed the first two units 
of the large power station on the Wa- 
bash River adjacent to large coal-land 
holdings of the company. 

The total investment of all the ac- 
quired properties is put at $88,000,000. 
Gross earnings of subsidiaries of the 
American Public Utilities Company for 
the twelve months ended June 30, 1924, 
were $7,760,631. 


—__—_——_. 


Publicity Plans of Lighting 
Educational Committee 


Final plans for the last drive to get 
every city, town and hamlet in the 
United States and Canada organized 
for the coming home-lighting contest 
will be discussed at a meeting of the 
executive committee of the Lighting 
Educational Committee next Monday, 
When questions of policy which have 
arisen owing to differing conditions in 
Various sections of the country will be 
discussed. The first national advertis- 
Ing begins on September 11 in the 
Saturday Evening Post. 

A list has been published giving the 
names of 1,201 communities which have 
already signified their intention of par- 
licipating in the contest. In another 
Week it is expected that three thousand 
‘ommunities will be listed. Local 


newspaper advertising will begin in a 
great number of communities at the 
time the national advertising appears. 
Six radio talks for broadcasting sta- 
tions are now available, and five of 
these will be released for each Thurs- 
day beginning with September 11. The 
sixth lecture is general in nature ,and 
can be released at any time convenient 
to the local communities. 

Ten thousand local prizes, totaling 
$7,500, for Chicago school children par- 
ticipating in the contest have been ar- 
ranged by the committee in that city. 
The campaign will be advertised on 
700,000 monthly bills of the Common- 
wealth Edison Company, and the local 
committee has ordered 50,000 primers 
and 75,000 announcement folders and 
cards. 





Indiana Utilities in Merger 


Fifteen Companies to Unite, of Which 
All But One Furnish Electric 
Light and Power 


LANS for the consolidation of fif- 

teen electric light and power and 
gas companies serving fifty cities and 
smaller communities in northern In- 
diana are outlined in a petition filed 
with the Public Service Commission of 
Indiana. 

Under the proposed merger plan the 
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TERRITORY OF CALUMET GAS & ELECTRIC 
COMPANY UNDER MERGER 


Calumet Gas & Electric Company, with 
headquarters in Gary, will purchase 
fourteen other public utilities and 
merge their properties with its own. 
Samuel Insull is president of the Calu- 
met Gas & Electric Company and 
Charles W. Chase of Gary is vice- 
president. 

The utility companies in question 
are the Knox Electric Light & Power 
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Company, Monterey Light & Power 
Company, North Judson Electric Com 

pany, Plymouth Electric Light & Power 
Company, LaGrange County Light & 
Power Company, Valparaiso Lighting 
Company, Consumers’ Electric Com- 
pany, Demotte Utilities Company, 
Hanna Light & Power Company, Kan- 
kakee Valley Electric Company, Kings- 
bury Light & Power Company, Union , 
Electric Company, Wanatah-La Crosse 
Electric Company and the Elkhart Gas 
& Fuel Company. Some of these com- 
panies have been under the control and 
management of Mr. Insull and asso- 
ciates for some time, others having 
been acquired since the first of this 
year. 

Most of the companies furnish elec- 
tric light and power service, the only 
exclusively gas property being in Elk- 
hart. The Valparaiso Lighting Com- 
pany furnishes gas as well as electric 
service. Communities served are in 
Lake, Porter, Laporte, St. Joseph, Elk- 
hart, Newton, Starke, Marshall, Fulton, 
Pulaski, LaGrange and Noble Counties. 
Some of the important towns served, 
besides Elkhart and Valparaiso, are 
East Gary, Crown Point, Lowell, Ply- 
mouth, Culver, Knox, North Judson, 
LaGrange and Wolcottville. These 
towns served are interconnected by an 
extensive electric transmission system, 
which with the local distribution sys- 
tems totals 456 miles. The valuation 
of the properties of the combined com- 
panics is estimated to be substantially 
in excess of $4,000,000. 





American End of New Trans- 
atlantic Cable Laid 


On Tuesday of this week the 
Western Union Telegraph Company 
laid at Rockaway Beach, N. Y., the 
American end of its new transatlantic 
cable to Italy and thence to Germany. 
It is expected to be in operation as far 
as the Azores early in October and 
all the way to Rome before the end of 
the year. The cable is of a type never 
before laid down and which, it is said, 
will revolutionize the art of submarine 
cable service and provide a cheaper and 
better method of transoceanic com- 
munication than any that radio has yet 
in prospect. It will cost $7,000,000 
to lay. 

The cable embodies the use of an 
alloy of nickel and iron combined under 
certain conditions in the proportion of 
about 80 per cent nickel and 20 per 
cent iron and called permalloy. It 
has more than thirty times the mag- 
netic permeability of soft iron and is 
applied in the shape of a single ribbon 
or tape, six-thousandths of an inch 
thick, one-eighth of an inch wide and 
a little more than 10,000 miles long. 
The permalloy tape is wound around 
the central copper core or conductor 
from one end to the other. 

The conducting core consists of a 
single copper wire, around which are 
wound spirally six copper tapes. The 
total diameter of the conductor and its 
wrapping of permalloy is a fraction 
short of a fifth of an inch. This is 
surrounded by gutta-percha insulation, 
over which are protective wrappings of 
jute fiber and eighteen spirally wound 
galvanized-steel sheathing wires. 
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Power Dams and Fish 


Experiments on Ability of Salmon to 
Negotiate River Barriers 


About to Begin 


O WORK out the possibilities of 
taking mature salmon over a high 
dam to the upper waters of the spawn- 
ing rivers of the West, and then to get 
the young salmon down again, will be 
the purpose of experiments authorized 
by the Fish and Power Committee of 
Oregon and Washington at a meeting 
of that body in Portland on August 21. 
This committee, of which E. A. Simms 
of the Washington Fish Commission 
is chairman, was the outgrowth of the 
hearing in May attended by represen- 
tatives of both the fish and power in- 
dustries which was held in connection 
with the application of the Washington 
Irrigation & Development Company to 
construct a 90-ft. dam across the Co- 
lumbia River at Priest Rapids. (See 
ELECTRICAL WORLD, May 24, page 1102.) 
This project and others involving 
high dams across salmon-spawning 
rivers are being held up until it shall 
be satisfactorily demonstrated that the 
fish can without injury be passed over 
such dams. As reported in the ELECc- 
TRICAL Wortp for August 2 (page 
232) and August 16 (page 332), how- 
ever, the Federal Power Commission 
has granted a preliminary permit for 
a development on the Klamath River in 
California over the protests of the Cali- 
fornia Fish Commission. It is main- 
tained that the Chinook and other 
kinds. of salmon cannot negotiate an 
ordinary fishway of greater elevation 
than 40 ft., so that the committee ap- 
pointed to carry on the experiments is 
contemplating some form of elevator or 
escalator. 


PROBLEM Has Two PHASES 


The first experiment, which will be 
under the supervision of John N. Cobb, 
director of the College of Fisheries of 
the University of Washington and ex- 
ecutive secretary of the committee, will 
be conducted at the Condit dam of the 
Northwestern Electric Company on the 
White Salmon River in Washington, a 
tributary to the Columbia. This dam, 
which is 125 ft. high, was chosen be- 
cause of a fall run of Chinook salmon 
occurring in the White Salmon between 
September 15 and October 15 and be- 
cause there is a ledge half way to the 
top from which it will be convenient 
to work in placing the temporary ele- 
vator framework. The Link - Belt, 
Meese, Gottfried Company, Seattle, has 
submitted a design of a one-basket con- 
veyor which will be tried out. 

The second phase of the experiment 
will be to see if the young fish can pass 
safely over the larger dams on their 
way down stream from the spawning 
grounds to the sea. Professor Cobb 
already has made experiments in pass- 
ing them through a small turbine, and 
he now proposes to try sending them 
over the Snoqualmie Falls, where the 
result of a shear drop can be tested. 
He will also experiment in a like man- 
ner at some dam having an apron 
sloping down stream so as to ascertain 
how the fish take to this kind of a drop. 

The results of the experiments will 
be watched with interest by both the 
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fishing and power interests. Harmony 
between these interests is evident, and 
the preliminary expense of the experi- 
ments, amounting to $5,000, has been 
borne equally by both. Several of the 
larger power companies of the North- 
west have subscribed their share of the 
$2,500 to be advanced by the power 
interests, and the fish commissions of 
the two states have subscribed the 
balance. 

The committee in charge of the ex- 
periments embraces, besides Messrs. 
Simms and Cobb, J. E. Yates, assist- 
ant engineer Pacific Power & Light 
Company, Portland; W. D. Shannon, 
general superintendent Stone & Web- 
ster, Seattle, and Carl D. Shoemaker, 
Fish Commissioner of Oregon. 

—_—_——— 


Hetch Hetchy Water Bond 
Election Set 


The San Francisco Board of Super- 
visors has passed an ordinance calling 
for a special election on October 7, 
1924, at which time the voters of the 
city will be asked to authorize the is- 
suance of $10,000,000 in bonds to carry 
on the construction of the Hetch 
Hetchy water system of the city. This 
bond issue will provide no funds for 
the purchase or construction of a 
municipal electrical distribution system 
for Hetch Hetchy power, it having 
been decided to postpone that matter 
until a later date when the Railroad 
Commission shall have fixed a valua- 
tion for condemnation proceedings on 
the distribution systems of the Pacific 
Gas & Electric Company and the Great 
Western Power Company within the 
city of San Francisco. The commissicn 
has been authorized to make such 
valuations and work has been under 
way for some time. Approximately 
$25,000 has already been spent, and 
about $100,000 more will be required to 
complete the work. It is not expected 
that the findings of the commission will 
be handed in before the end of another 


ten months. 
——— 


Indiana Electric Utilities Are 
Expending Fifty Millions 


Indiana public utilities, according to 
officers of the Indiana Public Utility 
Association, are in the midst of an ex- 
tension and improvement campaign 
which will result in the total ex- 
penditure of $100,000,000, much of 
which will be paid out before the end 
of 1924. This estimate is based on an 
informal canvass made by the associa- 
tion among its members. This canvass 
revealed the fact that the electrical in- 
dustry is expending half of this 
amount. This included the work being 
done by the Indiana & Michigan Elec- 
tric Company in South Bend and the 
St. Joseph Valley, by the Northern In- 
diana Gas & Electric Company and the 
Calumet Electric Company in the Calu- 
met region, and by the Southern Indiana 
Gas & Electric Company in and around 
Evansville, 

The expenditure also covers the large 
projects of the Interstate Public Service 
Company, including its new water- 


power development on the Tippecanoe 
River near Monticello, with necessary 
high-tension lines, and the transmission 
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systeris being erected by the Indiana 
Electric Corporation to connect its 
various properties and customers with 
its new power station on the Wabash 
River near Terre Haute. It also covers 
the work being done by the Indian- 
apolis Light & Heat Company in the 
Indianapolis industrial district. 





Electric-Steam Generator 
Saves Much Fuel 


Coal savings estimated at 3,000 tons 
per year are looked for from the instal- 
lation of an electric-steam generator re- 
cently ordered by the St. Croix Paper 
Company at Woodland, Me. Improved 
power factor and the utilization of 
spring and fall high water are expected 
to result from other up-to-date electri- 
cal machinery now being installed. 

The hydro-electric plant of this com- 
pany is on the St. Croix River and is 
12 miles from the company’s mill. A 
General Electric 3,360-kw., 2,400-volt 
vertical waterwheel generator is now 
being installed to be used as a spare 
unit and to permit the utilization of 
high water in the spring and fall for 
the generation of excess power. This 
excess power may be used either for the 
making of wood pulp or for running 
the electric-steam generator. Wood 
pulp made in this manner during the 
flood season will be stored away as dry- 
pulp laps and be made into paper dur- 
ing the dry summer and fall months. 

Officials of the St. Croix Company 
and General Electric engineers estimate 
that the new generator may produce as 
high as 15,000,000 kw.-hr. excess power 
at high-water periods with a normal 
rainfal]. By putting this power into the 
electric-steam generator they expect a 
saving of approximately 3,000 tons of 
coai a year. The steam generator is to 
be installed in the boiler house and will 
be piped into the main steam line, sup- 
plementing the coal-fired boilers. Steam 
necessary to heat the mills on Sundays 
and holidays, when the motor load is 
shut off will come from the electric- 
steam generator, and the load curve of 
the mill will be ironed out by having 
the steam generator take up the varia- 
tions in electrical load on the mill from 
time to time. 

An 1,800-hp., 2,200-volt synchronous 
grinder motor, to be directly coupled to 
pulp grinders, is also being installed. 
Present wood grinders at the paper mill 
are part motor-driven and part water- 
wheel-driven and are of the pocket type. 
The new motor will also drive pocket 
grinders, but will be so arranged that 
magazine grinders may be installed 
later. In addition to the necessary 
switchboard equipment, a _ 6,000-kva. 
transformer has been ordered to step 
down the voltage from 33,000 to 6,600 
for use in the electric-steam generator. 
The electrical machinery already it- 
stalled, as well as the new equipment, 
was made by the General Electric 
Company. 

Three definite results are expected by 
the St. Croix officials: Power-factor 
correction by the synchronous grinder 
motor, the utilization of otherwise waste 
energy by working up raw material i 
advance of requirements, and the sub- 
stitution of a certain amount of electt' 
cally generated steam for the steam 
ordinarily produced by burning coal. 
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Hoover Calls Third National 
Radio Conference 


A national conference for voluntary 
regulation of radio has been called by 
Secretary of Commerce Hoover to be 
held in Washington beginning Septem- 
ber 30 and continuing as long as is 
necessary. Two previous conferences 
of this character have been held, one 
in February, 1922, and the other in 
March, 1923, both generally attended 
by individuals and representatives of 
organizations interested in the subject. 
It will be recalled that Congress again 
adjourned last June without passing 
the control bill. 

Experience has fairly well demon- 
strated, Secretary Hoover says, that 
even the most elaborate tube receiving 
sets cannot be depended upon consist- 
ently to receive distant broadcasting; 
therefore the future of radio as a serv- 
ice rather than a fad appears to be in 
purely local broadcasting, which, in 
order to be of full value, means inter- 
connection of stations. Interconnection 
will therefore be a main topic of the 
conference. 

Proposed legislation to vest in some 
governmental agency greater author- 
ity over sending stations will also be 
discussed, and among other topics an- 
nounced are the revision of the present 
frequency or wave-length allocations, 
to reduce interference; use of high fre- 
quencies or short waves; classification 
of broadcasting stations, with possible 
discontinuance of class C stations; limi- 
tation of power, division of time and 
zoning of broadcasting stations; means 
for distinguishing the identity of 
amateur calls from foreign countries; 
interference by electrical devices other 


—— 
| 
| 
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than radio transmitting stations, and 
relations between government and com- 
mercial services. 





Michigan Electric Light Asso- 
ciation Convention Plan 


Meeting at the Hotel Statler, Detroit, 
from Tuesday to Thursday of next 
week, September 9-11, the Michigan 
Electric Light Association will follow 
this program: 


TUESDAY, SEPTEMBER 9 


Evening.—Joint meeting’ with Michigan 
Gas Association under auspices of the 
Michigan Committee on Public Utility In- 
formation ; director’s report, Alfred Fischer, 
followed by five-minute speeches from the 
members of the committee; address on ad- 
vertising by Harry D. Robbins, director Ad- 
vertising Clubs of the World. 


WEDNESDAY, SEPTEMBER 10 


Morning.—President’s address, R. T. Dun- 
can; paper, “Advertising by Central Sta- 
tions,’””’ D. Mackie, Consumers Power Com- 
pany; symposium on sales of electrical ap- 
pliances by W. H. Burke, Houghton County 
Electric Light Company; J. C. Burton, De- 
troit Edison Company; H. W. Courville, 
Consumers Power Company; E. Horry, Edi- 
son Sault Electric Company, and B. E. 
Waltz, Michigan United Light & Power 
Company. 

Afternoon.—Inspection trip to the Con- 
nors Creek power house of the Detroit 
Edison Company and to the Dodge 
Brothers’ motor-car factory. 

Evening.—Banquet; speaker, Rev. M. 8S. 
Rice. 

THURSDAY, SEPTEMBER 11 


Morning—Address, “Valuation,” F. A. 
Newton, Hodenpyl, Hardy & Company; 
symposium on sales of securities to cus- 
tomers by A. W. Baldwin, Detroit Edison 
Company; H. H. Koelbel, Consumers 
Power Company, and P. B. Simons, Michi- 
gan Gas & Electric Company; discussion 
on the “Better Home Lighting” activity; 
election of officers. 


A golf tournament will be held on 
Thursday afternoon. 
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Electragists’ Program for Fall 
Convention 


For the thirty-fourth annual con- 
vention of the contractor-dealer body 
now known as the Association of Elec- 
tragists International, to be held at 
West Baden Springs, Ind., from Sep- 
tember 29 to October 4, the program 


will include the following reports and 
addresses: 


TUESDAY, SEPTEMBER 30 

Morning. — President’s address; reports 
of code and legislation committees; “Uni- 
form Electrical Ordinance,” T. E. Barum; 
“*Red Seal’ Plan,” W. L. Goodwin; “Your 
Responsibility as an Electragist,” Albert 
Wahle. 

Evening.—Union-shop and open-shop sec- 
tion meetings. 


WEDNESDAY, OCTOBER 1 


Morning.—Report on merchandising pol- 
icies; address, John F. Gilchrist; ““Whole- 
sale Distribution,” W. R. Horstein; ‘“Dis- 
tribution of Motors,” A. H. Timmerman: 
“Distribution of Appliances,” George E. 
Parvis; discussion, “Can the contractor 
make a profit as a dealer?” 

Evening.—Business class—financing, cred- 
its, buying, selling and collecting. 


THURSDAY, OCTOBER 2 
Morning. — “Cost Studies and Estimat- 


ing,” A. L. Abbott; “Handling the Big 
pn O. F. Wadleigh and Allan Cogge- 
sna 


; “Managing the Motor Repair Shop,” ° 
George P. Svendsen; “Old-House Wiring 
on a Big Scale,’”’ Frank Libbon; “Standard 
Accounting Plan in Milwaukee,” W. J. 
Schnelke. 
Evening.—Business on organizing 
and handling’ business. 


FRIDAY, OCTOBER 3 


Morning.—Report of standardization com- 
mittee; address, S. L. Nicholson; “Lighting 
Educational Committee,” J. E. Davidson: 
“Tendency Toward Monopolistic Insur- 
ance,””’ Lyndon T. Block. 

Evening.—Awarding of prizes. 

There will be meetings of the execu- 
tive committe on Monday and Satur- 
day. The afternoons will be devoted to 
sports. 


class 









MONDAY, OCTOBER 13 


Morning.—President’s address, Farley 
Osgood; transmission session (dealing 
particularly with corona): ‘The Hyster- 
esis Character of Corona Formation,” 
| Prof. H. J. Ryan and H. H. Henline, 
| Stanford University; “A High-Voltage 

Wattmeter,” Philip C. Clark and Chas. 
| E. Miller, Stanford University; ‘Power 
Measurements at High Voltages and 
Low Power Factors,” J. S. Carroll, T. F. 
Peterson and G. R. Stray, Stanford Uni- 
versity. 

Afternoon.— “Corona Losses from 
Large Cables,” J. C. Clark, Stanford 
University, and F. F. Evenson, Benson 
Lumber Company; “Corona-Loss Tests 
on 202-Mile, 220-Kv. Transmission Line,” 
Roy Wilkins, Pacific Gas & Electric 
Company. Evening.—Annual dinner. 

























TUESDAY, OCTOBER 14 


Morning.—Transmission session; “The 
Corona as Lightning Arrester,” John B. 
Whitehead, Johns Hopkins University ; 
“Corona Losses Between Wires at High 
Voltage,” C. Francis Harding, Purdue 
University ; “Lightning,” E. E. F. Creigh- 
ton, General Electric Company; “Light- 
ning and Other Transients on Trans- 
mission Lines,” F. W. Peek, Jr., General 
Electric Company. 

i Afternoon.—Transmission and inten 
Onnection session: “Transmission at_22 
Kv. on Southern California Edison Sys- 
tem” (composite paper by members of 
Southern California Edison Company): 
ection 1, “Description of System and 
Operating Experience,” H. Michener; 
Section 2, “Protective System,” E. R. 
Stauffacher; Section 3, “Economic Stud- 
| les in Transmission-Line Design,” W. 
| D. Shaw and C. B. Carlson; Section 4, 
Vibration of Conductors and Overhead 
Ground Wires,” J. M. Gaylord; Section 

























ean 


Tentative Program of the Fall Convention of the A. 





5, “Location and Right-of-Way,” V. D. 
Elliott. “Interconnection of Power Sys- 
tems in the Southeastern States,’ W. E. 
Mitchell, Alabama Power Company. 


Evening.—Addresses by prominent ex- 
ecutives and engineers. 


WEDNESDAY, OCTOBER 15 


Morning. — Machinery and transmis- 
sion session: “Large Steam-Turbine 
Generators,” W. J. Foster, E. H. Frei- 
burghouse and M. A. Savage, General 
Electric Company; “Heating of Large 
Aluminum Transmission-Line Cables,’ 
R. J. C. Wood, Southern California Edi- 
son Company ; “High-Voltage Line Insu- 
lation,” A. O. Austin, Ohio Insulator 
Company; “A New Type of High-Ten- 
sion Insulator,” H. B. Smith, Worcester 
Polytechnic Institute. 


Afternoon.— Research and_ electro- 
physics session (the eight papers fol- 
lowing are by members of the Norman 
Bridge Laboratory of Physics, Califor- 
nia Institute of Technology): “Influence 
of Temperature on Photo-Electric Emis- 
sion,” R. C. Burt; “Collisions of the Sec- 
ond Kind,” Stanislaw Loria; ‘Electric 
Currents Due to Fields Alone,” S. S. 
MacKeown ; “Electronic Orbits in 
Atoms,” R. A. Millikan and I. S. Bowen; 
“Transfer of Radiant Energy to Free 
Electrons,” E. C. Watson; “Electronic 


Emission Under the Bombardment of pn na Re ie a Sei 
Positive Tons,” A. L. Klein % A Mag- ance.” L. P. Ferris and R. G. McCurdy, 
netic Lens, . R. Smyth ; Complex- American Telephone & Telegraph Com- 
Quantity Slide Rule, J. W. M. Du pany 
Mond, “A Method of Obtaining Steady 


High-Voltage Direct Current from a 
Thermionic Rectifier Without a Filter,” 
F. W. Maxstadt, California Institute of 
Technology. 

Evening.—Dinnér at California Insti- 
tute of Technology ; lecture by Dr. R. A. 
Millikan. 


I. E. E. at Pasadena, Cal. 


session: “Electricity in the Lumber In- 
dustry,” J. L. Wright, General Electric 
Company; “Electricity in Mines,” F. L. 
Stone, General Electric Company ; “Con- 
tribution of Electricity to the Steel In- 
dustry,” K. A. Pauly, General Electric 
Company ; 
Irrigation ‘ 
Southern California Edison Company; 
“Electrical Equipment of Consolidated 
Lining 
Plant,” R. H. N. Lockyer, West Kootenay 
Power Company ; 
Applications,” J. L. M. Yardley, West- 
inghouse 
Company. 


session: “Street Lighting a Municipal 
Problem,”’ R. D. Whitney, Syracuse Uni- 


versity and Syracuse Bureau of Gas and 
Electricity ; 


Energy 
Carson, 
graph Company; “Telephone Transmis- 
sion Maintenance 


ments and other sports. 


Institute pioneers. 






THURSDAY, OCTOBER 16 
Morning and Afternoon.—Utilization 


“Electrical Speneeens to 


Pumping,” H. Gates, 


and Smelting Company’s Zinc 


“Electrometallurgical 


Electric & Manufacturing 


Afternoon.—Trip to Mount Wilson. 
Evening.—Entertainment program. 


FRIDAY, OCTOBER 17 
Morning.—Telephony and illumination 





, “Guided and Radiated 
in Wire Transmission,” J. R. 
American Telephone & Tele- 


Practices,” W. H. 


Afternoon.—Golf and tennis tourna- 


Evening.—Banquet: reminiscences by 


SATURDAY, OCTOBER 18 
Trips to interesting points. 
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Brief News Notes 





Huntington, Mass., Goes from Direct 
to Alternating Current.—The Hunting- 
ton (Mass.) Electric Light Company 
has just changed over its lighting sys- 
tem from 220 volts direct current to 
110 volts alternating current. The 


direct-current system had been in 
operation since December, 1904. The 
company’s primary transmission is now 
at 2,300 volts, 60 cycles. The change 
involved an entirely new lighting in- 
stallation with 60-cp. lamps in series. 


Water-Power Plant Near Benton, 
Ind., Projected. — The proposed dam 
and water-power plant of the Inter- 
state Public Service Company on the 
Elkhart River, a mile above Benton, 
Ind., has been declared a public utility 
by the Indiana Public Service Commis- 
sion. As a result the company has the 
right to proceed with condemnation 
suits. Hitherto its plans have been 
obstructed because of the high prices at 
which some property owners at the 
proposed ‘site hold their land. 








Southern California Edison Crets 
State Permits for Hydro Development. 
—The California Division of Weter 
Rights has issued eighteen permits to 
the Southern California Edison Com- 
pany covering hydro-electric develop- 
ment in nearly the entire San Joaquin 
River watershed above the 1,000-ft. al- 
titude. These permits are in line with 
the company’s extensive program of 
additional water-power stations, the 
éntire completion of which will require 
a continuous building program extend- 
ing over eighteen years and involving 
an expenditure of approximately two 
hundred million dollars. 


Everett, Wash., Opposes Hydro- 
Electric Plant on Sultan River.—Claim- 
ing that it needs all the waters of the 
Sultan River for domestic purposes, 
the city of Everett, Wash., is protesting 
against any extension of the permit 
for a hydro-electric plant on that river 
granted by the Federal Power Commis- 
sion to the Sound Electric Company. 
The City Council contends that the 
Sound Power Company has not prose- 
cuted any work on the Sultan River 
since the granting of the temporary 
permit two years ago. 








Northern States Company Buys 
Oldest Minneapolis Flour Mill.—The 
Cataract Mill, the oldest flour mill 
in Minneapolis, has been purchased 
by the Northern States Power Com- 
pany, together with the entire prop- 
erty of the milling company, including 
water-power leases at St. Anthony 
Falls, rated at 500 hp. The purchase 
of the mill property is incidental only 
to the acquisition of the water-power 
lease for public utility service. The 
old mill, erected in 1859, was the first 
complete flour-manufacturing plant on 
the west bank of the Mississippi and 
was the forezunner of the present group 
of large mills in that district. 
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Yakima Valley Towns Seek Lower 
Rates.— A complaint looking toward 
readjustment of rates charged by the 
Pacific Power & Light Company, Port- 
land, Ore., in the Yakima-Walla Walla 
(Wash.) district has been filed against 
the utility by the Department of Pub- 
lic Works at Olympia, Wash. This 
action followed the receipt of a formal 
complaint from the city of Walla Walla. 
After investigation by rate experts and 
engineers a public hearing will be 
called. 





Another Small New York State Com- 
pany Asks Leave to Sell Out.—The 
Seely Electric Company of Spencer, 
Tioga County, N. Y., which supplies 
electricity in the town and village of 
Spencer, the town and village of Van 
Etten and the village of Candor, has 
petitioned the Public Service Commis- 
sion asking for the transfer of its 
franchises, works and system to the 
New York State Gas & Electric Corpo- 
ration of Ithaca. The company has an 
isolated steam plant of limited capac- 
ity, which will soon be reached. 


Loveland (Col.) Municipal Author- 
ities’ Right to Build Plant Again 
Sustained—A temporary injunction 
brought by the Public Utilities Com- 
mission to restrain the city of Love- 
land, Col., from continuing its work on 
a municipal plant was denied by the 





Oak Grove Station of Portland 
Electric Power Company 





The illustration shows the new Oak 
Grove power house of the Portland 
(Ore.) Electric Power Company, de- 
scribed in the ELECTRICAL Wor.tp for 
August 16, page 330. At the top of the 
picture appears Cripple Creek Knoll, 
with the surge tank, 31 ft. in diameter, 


extending above it. 
1,360 ft. long. 


The penstock is 
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District Court at Fort Collins on Au- 
gust 26. It is not known whether the 
matter will now be taken into the 
federal courts or whether the differ- 
ences between the municipality and the 
Public Service Company of Colorado 
will be settled by arbitration. Disposi- 
tion of the distribution system owned 
and operated by the latter company is 
the principal subject of concern. 


Chickasha Gas & Electric Company 
Growing Rapidly.—The Chickasha Gas 
& Electric Company, which is a sub- 
sidiary of the Public Service Company 
of Oklahoma, is making improvements 
to be completed this year which will 
cost $300,000. These include high- 
tension lines to six small towns of 
Caddo and Grady Counties, giving 
these towns twenty-four-hour electric 
service. The company has also taken 
over two municipal plants, at Cement 
and Minco, and is spending $70,000 in 
rebuilding a dam at its hydro-electric 
plant on the Washita. It has erected 
a line from the Chickasha plant to El 
Reno, connecting with the Oklahoma 
Gas & Electric Company’s line at that 
point. 








Colorado Springs Makes New Offer 
to Company.—The Colorado Springs 
(Col.) City Council has made an offer 
of $800,000 to the Colorado Springs 
Light, Heat & Power Company for all 
of its property and rights outside the 
corporate limits of the municipality. 
This follows closely on the track of the 
agreement of the company to sell to 
the city its plant and distribution sys- 
tem within the city limits for $600,000. 
(See ELECTRICAL WorRLD for August 16, 
page 329.) In the meantime it is 
understood that the company is plan- 
ning on concluding its commercial 
operations as soon as possible, regard- 
less of the legal difficulties which yet 
remain to be settled before the city 
can take title to the system as ap- 
proved at a special election several 
months ago. 





Expansion of Carolina Power & 
Light Company.—The Carolina Power 
& Light Company of Raleigh, N. C., 
has purchased and taken over opera- 
tion of the Smitherman Power Com- 
pany and the Deep River Power & 
Light Company, two utilities of south- 
ern North Carolina, according to an- 
nouncement from the main offices of 
the company in Raleigh. The Smither- 
man Power Company, with headquar- 
ters at Troy, N. C., has been serving 
the towns of Troy, Biscoe, Candor, 
Jackson Springs and Ellerbe. The 
Deep River Power & Light Company 
has served the town of Pittsboro at 
wholesale and Ramseur and Franklin- 
ville. The Smitherman company has 
two small water-power developments 
on Little River and some steam power, 
while the Deep River concern owns 2 
hydro-electric plant at  Locksville. 
Connections are being made with the 
main transmission lines of the Caro- 
lina company. The Carolina company 
will also take over the municipal plants 
at Pittsboro and Ellerbe, it is stated. 
The Carolina company recently ac 
quired the Sandhill Power Company, 
in the same general territory as these 
latest acquisitions. 
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Southern Cities Power Buys Columbia 
(Tenn.) Plant——The Southern Cities 
Power Company of Chattanooga, Tenn., 
has announced the purchase of the 
Columbia (Tenn.) Water & Light Com- 
pany from Charles E. Bigelow of New 
York. Though the contract is signed, 
details are not yet worked out. No 
price is stated, but the value put on 
the plant by the seller is said to be 
about $500,000. The Southern Cities 
Power Company is a subsidiary of the 
Southern Cities Utilities Company of 
Chattanooga, which controls eight or 
ten utility companies and owns water 
rights capable of affording 35,000 hp. 
when developed. A steady increase in 
the demand made on the Columbia 
plant for power is reported. 





Electric Light Used to Save Peaches 
from Moths.—In southern New Jersey 
the owner of one of the largest peach 
orchards in the state, covering 60 
acres, has called the electric light into 
requisition to save his crop from the 
attacks of moths. One hundred and 
twenty-five lamps are hung in the 
orchard about four feet from the 
ground, under which are shallow pans 
filed with kerosene into which the 
dazzled insects attracted by the light 
fall and are killed. The method is held 
by the fruit grower to give promise of 
efficacy, though he is in some doubt 
whether the brilliantly lighted orchard, 
which is on an elevation and looks from 
a distance like a pleasure park, does 
not attract more than its share of the 
pests. 





Plans of Binghamton (N. Y.) Light, 
Heat & Power Company.—The Bing- 
hamton (N. Y.) Light, Heat & Power 
Company has made application to the 
Public Service Commission for author- 
ity to merge with itself the Owego 
Light & Power Company, the capital 
stock of which it recently acquired. 
The Binghamton company also asks 
permission to construct four new trans- 
mission lines in Broome, Chenango, 
Cortland and Tioga Counties. These 
lines will transmit energy from the 
main power station at Crocker Island, 
Broome County, to the territory to be 
served and will be designated as the 
Greene-Smithville line, the Cortland 
line, the Cincinnatus line and _ the 
Newark Valley-Berkshire-Richford line. 
They will all be for 33,000-volt trans- 
mission except the Greene-Smithville 
line, which will be built for 13,000 volts. 





Litigation Over Coosawattee Sites 
Ends, with Big Plants Predicted.— 
Three big power plants are in 
prospect along the Coosawattee River 
as the result of a settlement of long 
litigation between the N. P. Pratt in- 
terests and the Washington Land Com- 
pany, said to be controlled by the 
Georgia Railway & Power Company. 
According to the terms of the settle- 
ment, which was made out of court, 
the Pratt interests will now have un- 
disputed title to lands for about 15 
miles along the Coosawattee River, 
While the Georgia Railway & Power 
Company will take possession of seven 
miles on the river just below this. Mr. 
Pratt, it is said, contemplates the con- 
struction of one power plant, while the 
Georgia Railway & Power Company is 
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expected to construct two. If the 
Coosawattee developments are made in 
accordance with predictions, they will 
involve a total cost of $18,000,000 and 
provide for the eventual development 


of 120,000 hp., to be distributed over 


a wide area in north Georgia. 





Northeastern Iowa Power Company 
Adds to Its Territory—The North- 
eastern Iowa Power Company, with 
headquarters in Claremont, which, as 
already announced, recently purchased 
the Consumers’ Power Company of 
Osage, the Calmar Electric Company 





Coming Meetings of Electrical 
and Allied Societies 


[A complete directory of electrical 
associations is published in the first 
issue of each volume. See July 5 
issue, page 50, for latest list.] 





Association of Edison Illuminating 
Companies—Griswold Hotel, New 
London, Conn., Sept. 8-12. P. S 


Millar, 80th St. and East End Ave., 
New York. 

Michigan Electric Light Association— 
Hotel Statler, Detroit, Sept. 9-11. 
Herbert Silvester, Edison Bidg., Ann 
Arbor, Mich. 

New England Division, N. E. L. A.— 
Hotel Wentworth, Portsmouth, 
N. H., Sept. 10-13. Miss O. A. B 
siel, 149 Tremont St., Boston. 

Rocky Mountain Divisfon, N. E. L. A. 
—Hotel Colorado, Glenwood Springs, 
Col., Sept. 15-17. O. A. Weller, 900 
15th St., Denver. 

Colorado Public Service Association— 
Hotel Colorado, Glenwood Springs, 
Col., Sept. 15-17. J. F. Greenawalt, 
Mountain States Telephone & Tele- 
graph Company, Denver. 


ur- 


Southeastern Division, N. E. L. A.— 
Birmingham, Sept. 15-18. mm F 
O’Connell, Alabama Power Co., 
Birmingham. 


Association of Iron and Steel Electrical 
Engineers—Duquesne Garden, Pitts- 
burgh, Sept. 15-20. J. F. Kelly, 513 
Empire Building, Pittsburgh. 

Great Lakes Division, N. E. L. A— 
French Lick, Ind., Sept. 24-27. R. 
V. Prather, Illinois Mine Workers’ 
Bldg., Springfield, Ill 

Electrical Supply Jobbers’ Associa- 
tion, Pacific » Divistion—Del Monte 
(Del Monte Lodge, Pebble Beach), 
Cal., Sept. 25-27. Albert H. Elliot, 
502 Flatiron Bldg., San Francisco. 

Safety Congress, National Safety Coun- 
cil— Hotels Brown and_ Seelbach, 
Louisville, September 29-October 3. 


Association of Electragists Interna- 
tional—West Baden Springs, Ind. 
Sept. 29-Oct. 4. L. W. Davis, 15 W. 
37th St., New York. 


American Electrochemical Society — 
Hotel Fuller, Detroit, Oct. 2-4. Colin 
G. Fink, Columbia University, New 
York. 


American Electric Railway Associa- 
tion—Atlantic City, N. J., Oct. 6-10. 
z. AG Welsh, 8 West 40th St., New 

ork. 


Empire State Gas and Electric Asso- 
ciation—Lake Placid Club, N. Y., 
Oct. 6-7. C. H. B. Chapin, Grand 
Central Terminal, New York. 


American Institute of Electrical Engi- 


neers—Pacific Coast convention, 
Pasadena, Cal., Oct. 13-17. ' i 
Hutchinson, 33 West 39th St., New 
York. 


International Association of Municipal 
Electricians—Partridge Inn, Atlanta, 
Oct. 14-17. W. R. Arbuckle, Bay- 
onne, N. J. 


Electric Power Club—Greenbriar Hotel, 
White Sulphur Springs, W. Va., Oct. 
20-23. S. N. Clarkson, B, F. Keith 
Bldg., Cleveland. 

Kansas Public Service Association— 


Broadview Hotel, Emporia, Kan., 
Oct. 24-25. R. T. Smalley, Kansas 


Electric Power Co., Emporia. 

Illuminating Engineering Society, Bri- 
arcliff 7 
N. D. Macdonald, 29 
New York. 


Manor, N. Y., at. 27-31. 
West 39th St., 
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and the People’s Power Company of 
Readlyn, has also acquired a control- 
ling interest in the People’s Public 
Service Company of Elkader, serving 
nine towns. The Northeastern lowa 
Power Company owns three undeveloped 
water-power sites, one of which, at 
Mitchell, Iowa, will, it is said, be 
developed at once. The population of 
the territory served, in northeastern 
Iowa and Mower County, Minn., is ap- 
proximately 100,000. 





Spectacular Lighting at Two Fairs. 
—Spectacular lighting displays that 
will recall the impressive spectacles at 
the San Francisco and Rio de Janiero 
expositions are to be made at the State 
Fair at Syracuse, N. Y., on September 
8-13 and the Agricultural Fair at 
Brockton, Mass., on September 30-Octo- 
ber 4. The two displays will be alike 
in some respects, although each will 
have its special treatment. They in- 
clude thousands of “Novagem” jewels, 
batteries of powerful searchlights total- 
ing nearly a quarter of a billion candle- 
power in each case, unique designs and 
the use of synchronized fireworks and 
smoke effects. At Syracuse a structure 
representing a natural limestone cav- 
ern will be bui't within the racecourse. 
It will be 157 ft. wide and 90 ft. high 
at its highest point. Nine jeweled 
“stalagmites” will be its most beauti- 
ful feature. The display at Brockton 
will not be so massive in appearance, 
but the more delicate treatment will be 
fully as impressive in its own way. 
This display will be 120 ft. wide and 
75 ft. high and will face the spacious 
grand stand. The installations will be 
under the direction of W. D’Arcy Ryan, 
director of the General Electric illumi- 
nating engineering laboratory. 





Columbia University Approves Modi- 
fication of Engineering School Require- 
ments.—The council and trustees of 
Columbia University, New York, have 
approved a modification of the admis- 
sion requirements to the engineering 
schools which provide that a student 
entering Columbia College with a good 
scientific preparation may, in a pre- 
scribed course, be prepared for admis- 
sion to the engineering schools in two 
years and one summer session. Hitherto 
the shortest possible time for complet- 
ing the pre-engineering preparation 
has been three years of college work. 
The specified requirements in the scien- 
tific and. general subjects remain just 
as before, and the admission require- 
ments for students coming from other 
institutions than Columbia College are 
not changed. Students taking the reg- 
ular three-year pre-engineering course 
exercise the professional option in 
Columbia College and receive the A.B. 
degree on the completion of the first 
dents taking the shortened pre-engi- 
year in the Engineering School. Stu- 
neering course will not be eligible for 
the A.B. degree under the professional 
option, and the faculty has therefore 
voted to award the B.S. degree to these 
students at the end of their fourth 
year; that is, at the end of the second 
year of the regular three-year profes- 
sional course in engineering. Thus a 
student taking this course will not be 
penalized by having to wait five years 
before receiving his first degree. 
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E. B. Stason of Sioux City, Iowa, has 


been appointed instructor in public 
utility law in the law school of the Uni- 
versity of Michigan. 

J. M. Robinson, head of the firm of 
J. M. Robinson Sons of St. John, New 
Brunswick, has been elected a director 
of the Lower St. Lawrence Power Com- 
pany, Rimouski, Quebec. 


Harold V. Bozell, editor of the 
ELECTRICAL WORLD, returned to New 
York on Friday, August 29, aboard the 
Cunard liner Berengaria after a tour 
of Europe covering ten weeks. While 
abroad Mr. Bozell attended the World 
Power Conference held in London early 
in July, reports of which from his pen 
have appeared in recent numbers of 
the ELECTRICAL WorLp. He visited 
Switzerland, Poland, Czechoslovakia, 
Germany, France and Spain, making a 
study of electrical conditions in these 
countries. 

W. F. Raber, formerly vice-president 
and general manager of the Southern 
Colorado Power Company, Pueblo, has 
been made general manager of the 
San Diego (Cal.) Gas & Electric 
Company. 

F. W. Clark, for thirteen years on 
the engineering staff of the Hydro- 
Electric Power Commission of Ontario 
and for some time assistant chief field 
engineer on the Queenston-Chippawa 
development, has been placed in charge 
of power surveys of the Ottawa River 
for the commission, 

Harold E. Howell, a member of the 
faculty of the electrical engineering 
department, Iowa State College, Ames, 
has been employed by the Traer (Iowa) 
Water and Light Commission as man- 
ager of the municipal electric power 
and steam-heating plant, succeeding B. 
W. Berry, who recently resigned. 

G. V. Lonnecker of Chicago has been 
appointed chief. engineer of the Cit- 
izens’ Gas & Electric Company, Water- 
loo, Iowa, to succeed C. H. Phillips, 
who served in that capacity for the 
past three years. Mr. Lonnecker was 
formerly associated with the General 
Electric Company in Chicago. 


W. F. Grimes, formerly connected 
with the bureau of engineering of the 
United States Navy Department in 
Washington, has recently joined the Los 
Angeles office of the Westinghouse 
Electric & Manufacturing Company in 
the meter engineering department of 
the central-station division. 


A. C. D. Blanchard has recently been 
appointed hydraulic engineer of the 
New Brunswick Power Commission. 
Mr. Blanchard has just terminated a 
long and successful engagement as 
chief field engineer on the Queenston- 
Chippawa power development of the 
Hydro-Electric Power Commission of 
Ontario. 

J. M. Brown, superintendent of the 
electric department of the Oklahoma 
Gas & Electric Company, who has 
been working as construction super- 
intendent for the Byllesby Engineer- 






Men of the Industry 
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ing & Management Corporation in 
the construction of the Harrah high 
line, has completed his work and has 
returned to take up his duties in Okla- 
homa City, where he is superintendent 
of electric operation, distribution and 
transmission. Mr. Brown has been in 
the employ of the Oklahoma Gas & 
Electric Company for twenty-two years. 


—_—e—— 


R. M. Campbell Joins Sangamo 
Electric Company 


Reginald M. Campbell, well known in 
the electric light and power and electric 
railway fields, has been appointed spe- 
cial representative of the Sangamo 
Electric Company of Springfield, IIl., 
to co-operate particularly with the cen- 


R. M. CAMPBELL 





tral stations and other public utilities 
of the country. For a long period of 
years Mr. Campbell was associated with 
the Ohio Brass Company, severing his 
connection with that organization to 
affiliate himself with the Habirshaw 
Electric Cable Company, with which 
he spent eight years. In the spring of 
1922 he entered the employ of the 
American Copper Products Company, 
one of the largest producers of copper 
products in the country, as_ special 
representative, resigning from that po- 
sition last year. Mr. Campbell’s head- 
quarters will be at the New York office 
of the Sangamo company. 


———>—_——_ 


E. F. Stone, since 1909 superintend- 
ent of the light, power and sales depart- 
ment of the Southern Colorado Power 
Company, Pueblo, and its predecessors, 
has been promoted to the office of assist- 
ant general manager. Mr. Stone has 
been active in public utility operation 
for twenty-one years. 

A. S. Glasgow has been appointed 
assistant Superintendent of electric dis- 
tribution of the San Diego Consolidated 
Gas & Electric Company to succeed 
Emory Sherwin, recently made assist- 
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ant superintendent of electric produc. 
tion. Mr. Glasgow was formerly dis. 
trict agent of the company at Ocean- 
side and more recently was assistant to 
Mr. Sherwin. 

Walter C. Allen, executive secretary 
to the Public Utilities Commission, 
Washington, D. C., has resigned to take 
a position with the Welsbach Street 
Lighting Company. Mr. Allen will have 
charge of the newly created electric 
lighting department, the Welsbach 
company up to the present time having 
specialized in street lighting by gas. 

Alex Dow, president of the Detroit 
Edison Company, has recently been 
made an honorary member of the Elec- 
trical Extension Bureau of Detroit in 
recognition of his contributions during 
the past twenty-five years to the 
advancement of the electrical industry. 
A handsomely engraved and framed 
testimonial was presented to Mr. Dow, 
the first recipient of honorary member- 
ship in the bureau. 


Karl Anton Piez, lighting sales 
engineer for Curtis Lighting, Inc., 
Chicago, was appointed manager of this 
organization’s Boston office to fill the 
vacancy created by the death of R. B. 
Corby. Mr. Piez has been connected 
with the Curtis company since 1923 
and before that time was in the 
lighting sales organization of the Co- 
lumbia (Ohio) Railway, Power & Light 
Company. 

Emory Sherwin, assistant superin- 
tendent of electric distribution and 
transmission of the San Diego (Cal.) 
Consolidated Gas & Electric Company 
for the past two years, has been made 
assistant superintendent of electric 
production. Mr. Sherwin is succeeding 
M. C. Wheyland, who is now indentified 
with the Northern States Power Com- 
pany, Minneapolis. 

Robert J. Graf, first vice-president 
and secretary of H. M. Byllesby & 
Company, has been appointed president 
of the San Diego (Cal.) Consolidated 
Gas & Electric Company to fill the 
vacancy caused by the transfer of H. H. 
Jones to the vice-presidency of the 
Northern States Power Company. 
Some details of Mr. Graf’s career were 
printed in the May 24, 1924, issue of 
the ELECTRICAL WoRLD at the time of 
his promotion to the office of first vice- 


president. 
Ste sea 


Obituary 


Max Herskovitz. president of the 
Peerless Light Company, Chicago, died 
on Sunday, August 10. 

Bert W. Wattles, president of the 
Hot Springs (S. D.) Light & Power 
Company, died on August 17 in a hos- 
pital in that city. Mr. Wattles’ death 
resulted from an attack of double 
pneumonia. 

Charles Augusta Ross died at his 
home at Alpha, IIl., on August 18 after 
three weeks’ critical illness. He had 
been in poor health since sustaining 4" 
attack of influenza two years ago. Mr. 
Ross was the manager of the plants of 
the Illinois Northern Utilities Company 
in Alpha, Woodhull, New Windsor and 
Rio. He was born February 29, 1876, 
at Keithsburg, Ill., and was educated 
there. 
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Market Values Rally 


Good Undertone Appears in Market 
for Stocks Despite Holi- 
day Period 


LTHOUGH the listed markets at 
times turned distinctly dull as the 
Labor Day period approached and, until 
Germany’s acceptance of the repara- 
tions plan was announced, were irregu- 
lar, the unlisted market in power and 
light stocks held fairly strong. Busi- 
ness was dull in various departments, 
to be sure, but prices generally pursued 
an upward course. The passing of 
August this year brought no protracted 
declines in utilities, although that was 
the month when a reaction had been 
predicted confidently by some who had 
watched certain spectacular advances. 
While the utility bonds are in wide 
demand at about present levels, the 
more interesting developments - still 
seem to occur among the equity issues. 
The announcement of a new plan for 
stock financing by the Commonwealth 
Power Corporation, which is reviewed 
elsewhere in this issue, was the occa- 
sion for some selling of Commonwealth 
by those desiring to take profits. The 
stock before the announcement touched 
1104 and afterward sold down to 104, 
when another rally set in. American 
Water Works & Electric Company’s 
stock on the big board, following the 
publication of the earnings statement, 
ran up several points again and touched 
a level about eighty points above its 
low for the year. 

Issues which gained about ten 
points during the week, and which 
therefore must be set down as the 
banner stocks from the standpoint of 
market appreciation, were American 
Power & Light, American Public Utili- 
ties and National Power & Light. 
Close seconds were Virginia Power, 
which gained seven points, and Com- 
monwealth Edison, which gained six. 
Alabama Traction, Light & Power, of 
which sizable blocks are held in 
London, has been rising gradually as a 
result of further accumulation on the 
part of London buyers and by buyers 
here who have been following the in- 
creasing earnings of the Alabama 
Power Company, its main subsidiary. 





Labor Prosperous with 


High Wages 
A study of the question of wages and 
cost of living for the past ten years 


made by the National Industrial Con- 
ference Board and covering twenty- 
three manufacturing industries, em- 
Ploying 700,000 persons on the average, 
indicates that wages have been ad- 
vanced 127 per cent during the ten- 
year period and, taking into considera- 
tion the advance in the cost of living, 
that wage earners should be 27 per 
cent better off than they were in 1914. 

The wage increases in some of the 
manufacturing industries include 122 


per cent in the automobile industry, 141 
per cent in the iron and steel indus- 
try, 158 per cent in rubber, 125 per 
cent in boots and shoes and 166 per 
cent in cotton mills. The length of 
the average working week has dropped 
more than five hours during the ten- 
year period. 
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Light and Power Companies 
Call Bonds for Redemption 


The Pennsylvania-Ohio Power & 
Light Company called for redemption 
on September 2 refunding 74 per cent 
bonds totaling $12,805,200. Other light 
and power companies calling securities 
are the following: Choctaw Power & 
Light, $1,228,000 at 105; Idaho Power, 
$1,000,000 at 105; Luzerne County Gas 
& Electric, $1,000,000 at 105, and the 
Wisconsin Power, Light & Heat, $350,- 
000 at 101. 





Commonwealth Power Corporation’s Plan 


How a Utility That Was in the Doldrums Threw Out Its Tractions and, 
Having Grown Strong Under a Sound Structure, 
Now Takes Another Step Forward 


By PAUL WILLARD GARRETT 


ONTRARY to opinion in some quar- 
ters, the Commonwealth Power 
Corporation’s control extends to other 
important subsidiaries than the Con- 
sumers, Power Company. Indeed, in 
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per cent of the gross earnings as 
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Stock and Bond Quotations of Electric Light and Power and Manufacturing Companies 


Unless otherwise noted the par value of stocks is $100.) 


(Prices on New York stock market unless otherwise noted. 





Bid Price 


Companies Saturday, Low High 
Aug. 30 1924 1924 
PREFERRED STOCKS 
Operating Companies 
Adirondack Power & Light 7 per cent 97 94 97} 
Appe nlachian Power, 7 per cent 88) 85} 90 
Arkansas Light & Power 7 per cent. 90 81 93 
Asheville Power & Light 7 per cent... . 96 96 99 
Carolina Power & Light. 7 per cent ; 98 95} 190 
Central Illinois Public Service 6 per cent...... 84 84 87 
Colorado Power 7 per cent... .. 93 90 97 
Connecticut Light & Power 7 per cent. 99 99 102 
Consumers’ Power 6 per cent...... 89 85 93 
Dayton Power & Light 6 per cent....... 84 84 90 
Duquesne Light 7 per cent 106 103) 107; 
Eastern Texas Electnec 6 per cent. 95 81 95 
Empire District Electric 6 per cent. 73 70 78 
t Erie Lighting a 284 23} 30 
F ort Worth Power & Light 7 per cent. 97 97 100 
Great Western Power 7 per cent. 97 %6 98 
Illinois Northern Utilities 6 per cent.......... 82 82 87 
Mllinois Power & Light 7 per cent.......... 92} 84 95 
Kansas Gas & Electric 7 per cent. 93 92 97 
Long Island Lighting 7 per cent. 98 95 98 
Minnesota Power & Light 6 per ce nt. 87 78 87 
Mississippi River Power 6 per cent 87 80 90 
Nebraska Power 7 per cent. 95 89 99 
Niagara Falls Power 7 per cent—25.... 27} 26 29 
Niagara, Lockport & Ont. Power 7 per cent 101 99} 104} 
Northern States Power 7 per cent. 94 91 97 
Ohio Publie Service 7 per cent....... 92 86 94} 
Pacific Gas & Electric 6 per cent... .... 90 854 92} 
Penn-Ohio Power & Light 7 per cent. 90 84 96} 
Pennsylvania Power & Light $7—no par. 98} 93 99 
Penn. Public Service 7 per cent.... 90 90 100 
tPhiladelphisa Electric 8 per cent—25 a 38 295 39§ 
Southern California Edison 8 per cent 115 112 119 
Tennessee Electric Power, 6 per cent 78 71 81 
Texas Power & Light 7 per cent 95 95 96} 
Utah Power & Light 7 per cent... .. 96 94 96} 
Western States Gas & Electric 7 per cent 80 78 85 
Yadkin River Power, 7 per cent.. 96 94 96} 
Holding Companies 
American Gas & Electric 6 per cent—50 43} 41} 46 
American Light & Traction.. 92 9] 94} 
American Power & Light 6 per cent.... . 88) 84 91 
American Public Service 7 per cent 89 84 92 
American Public Utilities 7 per cent 81 73 85 
\mer.can Water Works & Electric 6 per cent..... a 91 66 99 
Carolina Power & Light 7 per cent 97} 95} 99 
Central Indiana Power 7 per cent.. 84 80 90 
Cities Service 6 per cent.... 74 67 75 
Commonwealth Power a 78 72 82 
Consolidated Gas 6 per cent—50....... 58} 51 59} 
Continental Gas & Electric 7 per cent..... 85 69 90 
Electric Bond & Share 6 per cent... .. 1003 96} 103 
General Gas & Electrice—$8—no par... 101 96 1014 
Middle West Utilities 6 per cent. 88 80 90 
National Power & Light—$7—no par. 91} 84 96} 
North American 6 per cent—50. . a 48! 43} 504 
Northern Ohio Electric. ; a 24 16 34 
Publie Service Corp. of N. J. 7 per cent 99 96} 100 
Public Service Corp. of N. J. 8 per cent.. 107? 99} 108: 
Standard Gas & Electric 8 per cent—50. 48} 46! 49} 
tUnited Gas Improvement—50 a 57 554 58 
United Light & Power—$6.50—no par.. 79} 754 80 
COMMON STOCKS 
Operating Companies 
Adirondack Power & Light—50 32} 22% 34 
Appalachian Power—no par. 713 6614 93 
Arkansas Light & Power... 60 22 63 
Brooklyn Edison . a 7} 107} 117% 
Buffalo General Electric 145 118 150 
Carolina Power & Light.......... 185 82} 195 
Colorado Power 33 21 35 
Commonwealth Edison. : 132 126 135 
§Consolidated Gas, E lectric Light & Power a 118 113 118 
Dayton Power & Light 133 70 133 
Detroit Edison a 109} 1023 110} 
|| Edison Electric Illuminating of Boston a 187} 1634 190 
*Kentucky Hydro-Electric 87) 853 87} 
Long Island Lighting 195 100 195 
Mississippi River Power 32 18} 325 
Montana Power 66} 61} 71 
Niagara Falls Power- no par 42 45 48 
Niagara, Lockport & Ontario Power—no par. 53 45 59 
Northern Ohio Electrie—no par............ 9 5 16 
Northern States Power . 99 92 106 
North Texas Electric 61 58 84 
Pacific Gas & Electric 95 90} 96} 
tPenn Central Light & Powe tno par 59} 57 60 
Pe nnsylvania Water & Power 107 98} 110 
tPhiladelphi: 1 Electrie—25 a 38} 29 39} 
Public Service Co. of Northern Illinois 97 97 104 
Puget Sound Power & Light : 57 43} 61} 
Southern California Edison: 97 95 106 
SN, «, sas v wea woas seccs's + 0g bases al62 134 162 
Tennessee Electric Power—no par............ 40} 20 40} 
Virginia Power we 52 16 60 
Virginia Railway & Power. a 68} 36 723 
West Penn. Co. SERRE a eee so a 89 474 98 


*Chicago Stock Exchange. Tf St. 
a Bid price Wednesday, September 3. 


Louis 


Stock Exchange. 





SAAS ces SS Sse tee 


t Philadelphia Stock Exchange. 


Companies 





Bid Price 
Saturday, Low 
Aug. 30 1924 


High 





Holding Companies 


tAmerican Electric Power—50 62 224 
American Gas & Electric—no par 82 43} 
American Light & Traction. . . 122 115 
American Power & Light { (old) "2 Ni 
American Public Utilities 95 35 
American Water Works & Electric all8 40 
Carolina Power & Light—no par 195 103 
Cities Service. . . 143 140 
Columbia Gas & Electrie—no par a 41} 33 
Commonwealth Power Corp.—no par 107 56 
Consolidated Gas—no par a 71} 40} 
Continental Gas & Fleectric............ Pied 65} 49 
Federal Light and Traction................... 79 70 
General Gas & Electric 57 22 
Lehigh Power Securities—no par............ 79 31 
Middle West Utilities—no par........... 61 4] 
National Power & Light—no par...... 161 60 
Philadelphia Co.—50............ a 48} 42] 
Power Securities—no par 103 4 
Public Service Corp. of N. J. —no par.. a 59} 39 
Standard Gas & Electric—no par a 352 314 
United Gas & Electric (Conn. ne par 32 14 
Utah Securities............ a 33 163 
BONDS 
Operating Companies 
Adirondack Power & nant eke ~ 1950 103 97} 
Alabama Power : oS. ee 1946 95 903 
Appalachian Power.............. 5s 1941 94 89 
Brooklyn Edison.............. a 1949 1004 97} 
6s 1930 105} 102} 
7s 1940 109 107 
Central Indiana Power P . 68 1947 93} 88 
Cleveland Electric Illuminating. . 5s 1939 100 98} 
Commonwealth Edison . eae 5s 1943 991 95 
5s 1953 98 92 
§Consol. Gas, Elec. Lt. & Pwr....... 448 1935 94} 91} 
$s 1949 104} 1013 
64s 1951 108} 107 
Consumers’ Power hls aahecs — 1936 984 94} 
5s 1952 a 90 87 
TOI TL. 5s davicdacctvaadrs 2 1933 100 99} 
Duquesne Light. ... . Ti ee 1949 al05} 103} 
Great Western Power a 1946 943 903 
Kansas City Power & Light...... 5s 1952 a 93} 89 
Mississippi River Power. ......... 5s 1951 96} 92 
Montana Power ce aa ese oe 5s 1943 a 97} 95 
NewEngland Power.......... sy Oe 1951 98} 97 
New York Edison.............. . 64s 1941 all2} 109} 
Niagara Falls Power.............. 68 1950 105 104 
Northern States Power.......... 5s 1941 a 93} 89 
6s 194] a103} 101 
hha 5 ar oy bh sae eene 7s 1951 106 103 
Pacific Gas & Electric. , » ~e a 93 903 
Pennsylvania Water & Power...... 5s 1940 99 96 
{Philadelphia Electric. ....... , 5s 1966 1023 97 
Sis 1947 1034 994 
6s 1941 a107} 103; 
Portland Electric Power. .... 6s 1947 a 933 893 
Southern California Edison........ 5s 1939 98} 96 
6s 1944 102) 100 
Tennessee Electric Power... . 68 1947 a 97} 93% 
Texas Power & Light....... Kad 5s 1937 95 913 
Toledo Edison E 5 7s 1941 al09 106 
Utah Power & Light....... . 5s 1944 a 91} 87} 
Holding Companies 
Alabama Traction, Light & Power 5s 1962 80 654 
American Gas & Electric. ...... 6s 2014 95 94 
American Power & Light.......... 6s 2016 94 91 
Amer. Water Works & Electric.... . 5s 1934 91} 84} 
Commonwealth Power. . . 6 1947 a 96} 87 
Consolidated Cities Lt., Pwr. & Tr.. 5s 1962 73 64 
Illinois Power & Light aes 6s 1953 99 95 
United Light & Railways........... 58 1932 92} 87} 
6s 1953 953 92 


ELECTRICAL MANUFACTURING COMPANIES 
PREFERRED STOCKS 


Allis-Chalmers Manufacturing 100 90 
EIEIO 5 ok cigs cin a vapeicvinsvess 122 112 
Worthington Pump & Machine Ty “(A) a 783 68 
COMMON STOCKS 
Allis-Chalmers Manufacturing. ........ a 65 414 
American Bosch Magneto—no par a 29} 22} 
Electric Storage Battery—no par..... a 574 504 
General Electric a 275} 1934 
General Electric—10. . , be a 11} 103 
*Hurley Machine—no par Be Pet a a 55% 48 
+Wagner Electric........... 254 20 
Westinghouse Electric & Manufact uring—50... a 64 554 
Worthington Pump & Machinery... ........., a 30} 23} 
BONDS 
Canada General Electric.......... 68 1942 1053 102§ 
General Electric................. 348 1942 83 80 
5s 1952. a 104} 100 
Robbins & Myers...... ee 1952 78 754 
+Wagner Electric Manufacturing 7s 100} 97 
Western Electric. ... ease 1944 a 98 96 
Westinghouse Electric & Mfe.. oso :s 1931 a 108) 106} 





|| Boston Stock Exchange. 





624 
82) 
140} 
408 
4] 
97 
120 
195 
155 
42} 
108 
72} 
72 
83 
57 
81} 
62} 
171 
534 
14 
59} 
37% 
42 
33 
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94} 
102} 
106 
1103 
95 
100} 
100 
99} 
95 
105 
108} 
99} 
923 
1003 
106} 
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66} 


1094 
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among these are the Central Illinois 
Light Company, the Illinois Power 
Company and the Illinois Electric 
Power Company in the State of Illinois, 
the Southern Indiana Gas & Electric 
Company in the State of Indiana and 
the Ohio Edison Company in Ohio, not 
to mention miscellaneous properties. 

The Consumers Power Company, 
which does a large share of the power 
and light business in the State of 
Michigan, is, of course, the largest and 
the most interesting member of the 
group. One of the things that make 
this subsidiary interesting, aside from 
the unusual possibilities for growth 
which it possesses, is the arrangement 
of its transmission lines. Intercon- 
nections now run north and south on 
each side of the state and across the 
lower end, forming a great horseshoe. 
Some day transmission lines will con- 
nect the two loose ends in the north, 
closing the horseshoe and rounding out 
a rather striking superpower system. 


Things have gone well with Common- 
wealth under its new corporate struc- 
ture, but the management believes that 
the corporation now is in position to 
take one more step forward, and the 
directors have accordingly proposed an 
ingenious plan of stock financing which 
the stockholders voted upon September 
5, 1924. Consistent gains in earnings 
have raised the corporation’s stock 
issues to an investment position within 
a relatively short time. Net earnings 
on the common stock, after liberal 
allowances for depreciation, already 
have reached an annual rate of about 
$13 per share, and by the end of the 
year doubtless will be higher on the 
same basis. The common shares have 
appreciated in market value from 50 
earlier in the year to 1104 recently. 
The directors properly feel that the 
time has come when the corporation 
may raise a portion of its capital 
through the flotation of stock. Stock 
financing has been a rather common 
thing in recent years on the part of 
operating companies, many of which 
have put on customer-ownership cam- 
paigns. 

Commonwealth Power Corporation 
now has outstanding $24,000,000 of 
preferred stock of $100 par value and 
200,000 shares of common stock of 
no par value. These, furthermore, 
represent,the total authorized amounts. 
The directors propose that the author- 
ized amount of preferred stock be in- 
creased by 60,000 shares, or $6,000,000, 
and the authorized amount of common 
by 100,000 shares. Only a portion of 
the additional authorized stock actually 
would be issued at the present time, 
probably an additional 30,000 shares, 
or $3,000,000, of preferred and 10,000 
Shares of common. 

Under the proposed plan holders of 
Common stock will be allowed to pur- 
chase blocks of three shares of pre- 
ferred and one of common “for not 
less than $315 for each block.” Con- 
sidering that the present price of the 
Preferred stock is 79 in the open mar- 

et and the common around 108, such 
mghts may have a substantial value. 
In addition, each block will carry ne- 
Botiable rights to purchase at any time 
on or before November 1, 1926, three 


additional shares of common stock at 
$100 a share. 
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There are sound reasons why the 
announcement of a probable increase 
in the number of Commonwealth Power 
Corporation shares has hurt the stock 
relatively little in the market and why 
in the long run the plan will be likely 
to make the stock more valuable: 
(1) The new money will be used in part 
to purchase additional stock of sub- 
sidiary companies, an investment which 
the parent already has demonstrated is 
profitable. (2) It will be used in part 
also to retire indebtedness, thus bring- 
ing the preferred and common stock 
nearer to the properties. (3) The 
present stock will receive valuable 
rights. (4) Earnings per share as 
things now stand will be large even 
on the increased amounts of stock, and 
earnings are growing persistently. (5) 
The subsidiaries serve rich territories 
where great growth far into the future 
seems definitely assured. (6) There 
are large reserves for the development 
of additional power. (7) There has 
been no indication that the four-dollar 
dividend now being paid represents a 
permanent rate, and the likelihood is 
that it will be increased. 





Energy Sales Rise Steadily 


Regular monthly reports of cen- 
tral-station operations received by 
the ELECTRICAL WorRLD show that the 
gross revenue from the sale of energy 
in the first six months of the year 
totaled $688,890,000, an increase of 
9.6 per cent over the same period in 
1923. The revenue in June was 6.3 
per cent above June of last year. The 
operating expenses for the six-month 
period totaled $311,225,000, an increase 
of 11.2 per cent over last year. 

The central-station companies of the 
South Central States reported the larg- 
est percentage gain in revenue over 
last year during the six months, with 
the Mountain and Pacific States sec- 
ond. The New England States, while 
suffering serious curtailments of 
energy consumption due to industrial 
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inactivity, yet managed to report a 
gross revenue 3.3 per cent above that 
of last year. For detail figures of 
central-station operations see page 458 


of this issue. 
— > 


Financing Interstate Merger 


The eight utilities—the Southern 
Minnesota* Gas & Electric Company 
of Albert Lea, Minn.; Austin (Minn.) 
Gas Company, Prairie City Elec- 
tric Company of Prairie du Chien, 
Wis.; Madelia (Minn.) Electric Com- 
pany, Bloomington (Wis.); Electric 
Light & Power Company, Gays Mills 
(Wis.) Electric Company, North Cen- 
tral Electric Company and the Soldiers’ 
Grove (Wis.) Electric Company— 
which have been merged into the In- 
terstate Power Company, a Wisconsin 
corporation and a subsidiary of the 
Utilities Power & Light Corporation, 
serve ninety-five cities and communi- 
ties in Wisconsin, Iowa and Minnesota, 
with a combined population of more 
than 200,000. The properties are now 
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in four distinct groups and will be 
connected by a 66,000-volt transmis- 
sion line. Ninety per cent of the gross 
income of $1,869,743 for the year ended 
June 30 is derived from the sale of 
electricity for light and power. 

The Wisconsin Railroad Commission 
has authorized securities to the amount 
of $12,450,000 on the combined proper- 
ties, the value of which Day & Zim- 
mermann has estimated to be in ex- 
cess of $11,500,000. The company will 
immediately expend about $600,000 in 
tying together by high-tension trans- 
mission lines the Wisconsin, Iowa and 
Minnesota properties. With the addi- 
tional property, the value back of the 
first mortgage bonds will be in excess 
of $1,840 for each thousand-dollar 
bond. 





August Financing Heavy 


During the Past Month New Light and 
Power Securities Reached a Total 
of $84,052,000 


UBLIC sale of electric light and 

power securities by investment 
houses during the month of August, ex- 
clusive of the three-million-dollar issue 
of the Lower-Austrian Hydro-Electric 
Power Company, amounted to $84,- 
052,000, an unusually high total for 
that month, when financial activities 
as a rule reflect the general seasonal 
slump. 

This figure, though it was indicative 
of a decrease of $9,701,500 under the 
total reached in the month of July, com- 
pares favorably with August, 1923, 
when securities of this type amounting 
to $48,507,800 were disposed of. The 
money raised last month was essen- 


SECURITY 
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tially new capital to provide funds for 
additions and betterments, refunding 
being almost a negligible factor. Sev- 
eral sizable offerings appeared, the 
largest individual issue being floated 
by the Commonwealth Edison Com- 
pany, consisting of 5 per cent first 
mortgage gold bonds totaling $15,- 
000,000 and offered at 98% to yield 
5.10 per cent. Long-term financing 
predominated and the average yield 
dropped to 6.01 per cent, the lowest 
point of the year. 





Dividends Declared 


The following quarterly dividends 
were announced by central-station com- 
panies and electrical manufacturing 
companies during the seven-day period 
ended September 2: 

Per When 

Name of Company Cent Payable 


Central Illinoic Public Service, pi $1.50 Oct. 15 
Consolidated Gas, Electric Light & 

Power, pf.,seriesA....... $2.00 Oct. 1 
Consolidated Gas, Electric Light & 

Power, pf.,seriesB....... $1.75 Oct. 1 
Consolidated Gas, Electric Light & 


Power, pf.,seriesC....... $1.62} Oct. 1 
Consolidated Gas, Electric Light & 

Power, com. . $2.00 Oct. 
F! Paso Electric $1.25 Sept. 


General Gas & Electric, pf., class B $1.75 Oct. 
General Gas & Electric, pf., a A $2.00 Oct. 
Kansas City Power & Light, 


—— 


series A 1? Oct. 1 
Middle West U tilities, pf. . i Oct. 15 
Montana Power,com......... 1 Oct. 1 
Montana Power, pf.. : 1? Oct. 1 
North American, com. 23 Oct. 1 
North American, pf. . " Oct. 1 
Pennsylvania Power & Light, pf Si.73 Ga. 4 
Pennsylvania Water & Power. ... 2 Oct. 1 
Unit Utilities (semi-annual), pf. $3.50 Sept. 1 
Winnipeg Electric, pf...... 2 Oct. 1 
Wisconsin Power & Light, pf $1.75 Sept. 15 
Boston Woven Hose & Rubber..... $1.50 Sept. 15 
Century Electric,com........... 4 Sept. 22 
Century Electric, pf...... i Oct. 1 
Cramps (Wm,) & Sons Ship and 

Engine Building. ... $1 Sept. 30 
Youngstown Sheet & Tube, com. $1 Sept 
Youngstown Sheet & Tube, pf 1 Sept. 30 
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Company Reports 


Among the company reports issued 
during the past week for the month of 
July are the following: 

Gross Revenues for 


uly, July, 

Name of Company 1924 1923 
Appalachian Power. . .. $291,528 $275,711 
Bangor Railway & Electric...... 117,411 = 119,503 
Blackstone Valley Gas & Electric 337,210 1891622 
Carolina Power & Light.. . 183,078 160,022 
Columbus Electric & Power... .. 169,017 174,325 
Commonwealth Power......... 2,245,868 2,232,837 
Consumers Power. . , 1,334,690 1,259,333 
Cumberland County Power & 

Seay 292,828 309,319 
Edison Electric Illuminating Co. 

of Brockton........ . 107,124 108,413 
El Paso Electric and eubsidiaries 193,574 189,622 
Fort Worth Power & Light. . . 232,472 228,994 
Galveston-Houston Electric. .... 336,971 278,646 
General Gas & Electric. . 1,474,351 1,274,337 
Great Western Power oe 615,108 572,417 
Kansas Gas & Electric.......... 383,960 368,50] 
Lowell Electric Light.... . 104,572 114,927 
Mississippi River Power........ 267,174 254,703 
Nebraska Power..... 286,289 289,770 
Nevada-California Electric and 

subsidiaries... . . ; 436,821 404,890 
Niagara, Lockport & Ontario 

Sh POR ar 444,454 440,018 
Northern Ohio Electric. . 786,409 802,328 
Northern Texas Electric........ 201,981 226,515 
Pacific Power & Light.......... 256,299 260,357 
Portland Electric Power........ 860,350 890,783 
Philadelphia company and affil- 

iated companies *. . ... 2,409,786 2,780,583 
Puget Sound Power & Light nea 54 964,714 979,555 
Savannah Electric & Power. 153,813 154,669 
Tampa Electric and subsidiaries 175,405 164.481 
Tennessee Electric Power....... 733,458 714,740 
Texas Power & Light........ 458,815 336,078 
United Gas & Electric.......... 1,064,174 1,040,213 

126,430 152,545 


Yadkin River Power 

* Exclusive of Pittsburgh Railways 

_— 

Stockholders to Vote on _ Interest 
Rate Increase.—The directors of the 
Winnipeg Electric Company are seek- 
ing the approval of the shareholders of 
the company for increasing the interest 
rate on the perpetual consolidated 
debenture stock. A_ special general 
meeting has been called for September 
22 to be held in Winnipeg. 


ISSUES OF ELECTRIC SERVICE COMPANIES IN AUGUST 































Name of Company Issue 


Duke-Price Power Co., Ltd. - (Que. ) $12,000,000 
Commonwealth Edison C o. 15,000,000 
West Penn. Power Co 2,063,000 
Central Maine Power Co... 1,550,000 
East Kootenay Power Co., Ltd. (B.C.) 750,000 
American Power & Light Co 5,000,000 
Lake Charles & Electric Co., Inc. (La.) 750,000 
Middle West Utilities Co 970,000 
Consolidated Power & Light Co. of South 
Dakota. 350,000 
Keyser Light & Power Co. (W. Va.) 125,000 
Rockford Electric Co. (TIL). 924,000 
Indiana Hydro-Electric Power Co... 1,500,000 
Standard Gas & Electric Corp. 3,500,000 
New York Central Electric Corp 2,100,000 
Cumberland County Power & Light Co. (Me.) 1,000,000 
Chester County Light & Power Co. of Pa 200,000 
Consumers’ Power Co. (Del.). 450,000 
North American Co... 10,000,000 
Missouri Power & Light. 1,200,000 
New Orleans Public Service, Inc............ 1,650,000 
Pacific Gas & Electric Co 12,500,000 
American Gas & Electric Co.. 9,000,000 
Toledo Edison Co. 1,470,000 
Total... $84,052,000 





Amount of Period, 


Years 
25 
30 


30 
23 


Class 


First mortgage gold bonds... . 

First mortgage collateral on 
bonds, series B 74 

Cumulative preferred stock.. 

First and general mortgage gold 
bonds, series C 5 

Cumulative preferred stock. 

Gold debenture bonds, American 
series. . 

First mortgage gold bonds, series 


Prior lien stock (participating)... 


Mortgage lien gold notes. 

First mortgage gold bonds. . 

First and refunding mortgage gold 
bonds 


First mortgage sinking-fund gold 
bonds, series B 
Cumulative prior preference stock 


First mortgage gold bonds 
Cumulative preferred stock,. 


First mortgage bonds. 

First lien  sinking-fund 
bonds, series A 

Cumukative preferred stock.. 


gold 


First mortgage and refunding 
general lien sinking-fund gold 
bonds, series B.............. 

General lien gold bonds.. 

First and refunding 
gold bonds, series C 

Gold debenture bonds (American 
Series)...... 


mort gage 


Cumulative preferred stock,series 
ae 


Per 
Interest Cent 
Purpose Rate Price Yield 
Construction. .. 6 99 6.08 
Partially reimburse for capital ex- 
penditures. 5 984 5.10 
Construction. 7 103 6.80 
To provide partially for cost of plant 
recently acquire 54 99 5.57 
Refunding and extensions.. 7 973 7.17 
Working capital and other corporate 
purposes.. 6 944 6.35 
To provide funds for purchase of ¢ 
properties. 54 95 5.87 
hae of new properties and 
for other general corporate pur- 
poses. . 4 7 97 7.22 
6 99 7.05 
Construction. . : 6} 100 6.50 
To reimburse for construction ex- 
penditures and for other corporate 
NE nr urn BL 3% a a SORES bh 5 98 5.20 
Construction. . 6 954 6.35 
To purchase controlling interest in 
Northern States Power Company 7 954 7.33 
Acquisition of new properties... 54 97 5.70 
To partially reimburse company for 
cost of new additions. . 6 86 7 
PEP Gsavaatr seas 6 99 6.07 
m 6} 98} 6.65 
Acquisition of income-producing in- 
vestments and for retirement of . 
interest-bearing indebtedness 6 48 6.25 
Acquisition of properties and securi- a 
ties, additions and refunding 64 96) 6.60 
COGN oS bh ok ics teers 4) 863 6.25 
Improvements and extensions... ... 54 98 5.65 
To reimburse company for acquisition 
of common stock of another com- 0 
pany and other corporate purposes 6 95 6. 
To reimburse for capital expendi- 
tures, for working capital and other 4 
corporate purposes. 7 98 7. 
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Recent Court 


Decisions 





Heirs of Electric Crane Operator 
Who Was Killed by Grasping Live 
Fallen Wire Did Not Forfeit Compen- 
sation—The Appellate Court of In- 
diana has held, in Marion Malleable 
Iron Works vs. Ford, that the death of 
an electric crane operator by electrocu- 
tion, after grasping a defectively in- 
sulated electric feed wire to remove 
it from railway tracks in the street, to 
which it fell when severed by his crane 
boom, was compensable as “arising out 
of and in course of employment,” even 
though he may have been negligent. 
The Industrial Board of the state had 
so decided, and the court refused to 
disturb this decision, against which the 
employer appealed. (144 N. E. 552.)* 





Company Permitted to Sell at Less 
than Maximum Rates in Competition 
with Municipal Plant.—In City of 
Watertown vs. Eastern Dakota Electric 
Company the city obtained a temporary 
restraining order from the District 
Court on the allegations that the com- 
pany had reduced its rates below those 
prescribed in the ordinance governing 
them and was selling its product at less 
than cost of production in order to 
prevent the municipal plant from doing 
business except at a loss. The com- 
pany relied on a judgment rendered in 
a former action instituted by the city 
against the company to enjoin the com- 
pany from putting into effect a pro- 
posed schedule of rates which was an 
increase over then existing rates but 
would be less than permitted by ordi- 
nance. In this case the Supreme Court 
of South Dakota had held that the or- 
dinance was a contract not subject to 
impairment, and that under it the com- 
pany had the absolute contractual right 
to charge such rates as to it might 
seem best, so long as it kept within its 
contract by not charging in excess of 
the maximum price fixed thereby. This 
contention of the company was upheld 
in the United States District Court and 
has been affirmed by the Court of 
Appeals, the restraining order obtained 
Ay city being vacated. (296 Fed. 





Upper Riparian Owner Must Not 
Discharge Water in Such Great Volume 
as to Cause Waste to Lower Owner.— 
The Court of Appeals of New York 
State has affirmed judgment for the 
Fulton County Gas & Electric Com- 
pany against the Rockwood Manufac- 
turing Company in a suit involving 
their respective rights to the waters 
of Caroga Creek, on which the manu- 
facturing company is the upper and 
the power company the lower riparian 
owner. Both companies have erected 
dams, but the defendant has no power 


Plant and does not use the water 
— on its site. It was charged 
that in attempting to make certain 
ume ne left-hand numbers refer to the vol- 

® and the right-hand numbers to the 


page of the 


National Reporter System. 
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repairs the defendant closed the gates 
of its dam at certain periods in 1920 
and unreasonably shut off the supply 
of water coming down to the plaintiff’s 
power house, thereby threatening its 
use and operation. Having collected 
the water behind its dam, it suddenly, 
without notice to the plaintiff, and at 
times when the need for water by the 
plaintiff was at the lowest, opened the 
gates of its dam, discharging about 
seven times the natural flow, thereby 
causing the plaintiff’s forebay dam to 
be flooded and the water wasted. Such 
action is declared by the court to be an 
unreasonable and unjustifiable inter- 
ference with the rights of the power 
company and a proper matter for 
injunction. (144 N. E. 359.) 





Municipal Electric Lighting Plant 
Held Within Purview of Factory Act.— 
Bollinger vs. Hill City was an action to 
recoved damages because of the death 
of a man whose arm was caught in a 
revolving shaft while he was working 
in a municipal lighting plant. The 
Supreme Court of Kansas sustained a 
verdict for $10,000, holding that a 
municipal electric lighting plant had 
rightly been assumed to come within 
the scope of the factory act and that 
a person laboring there, even though 
not an employee of the municipality, 
came under the protection of this act. 
The victim of the accident, having been 
invited by the plant superintendent to 
take charge during the noon hour, was 
not a trespasser. (227 Pac. 265.) 


Commission 


Rulings 








Principles Governing Cooking and 
Heating Rates.—lIn establishing a cook- 
ing and heating rate for electric serv- 
ice in Coiby, Wis., at a figure less than 
the average cost of energy purchased 
on the basis of kilowatt-hours sold, the 
Wisconsin Railroad Commission said: 
“Cooking and heating rates, as well as 
power rates, are not based on the aver- 
age cost. The high average cost is due 
primarily to the fact that the greater 
portion of the energy used at Colby 
is for lighting purposes and the high 
demand is the lighting demand. Experi- 
ence in other communities indicates 
that undoubtedly a large motor and 
heating load could be added in Colby 
without materially affecting the demand 
component of the bill for service. 
Further, the excess energy purchased 
over and above what is now being pur- 
chased will cost the utility 24 cents per 
kilowatt-hour. Any heating, cooking 
or power business added, therefore, 
which does not affect the peak demand 
would be entitled to a rate based on 
the cost of serving that class of busi- 
ness, and such a rate might very well 
be less than the average cost.” 





City Service Outside Corporate 
Limits.—An increase of 25 per cent to 
customers of a municipal water plant 
outside the city limits was authorized 
by the Wisconsin Railroad Commission 
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in a case affecting the city of Stough- 
ton. The commission pointed out that 
the city had lent its credit to the util- 
ity, thus enabling the financing of the 
water project upon more favorable 
terms than would have been obtained 
if the plant and its business alone stood 
security therefor, that the city had 
foregone profits, and that the city had 
no power to enforce collections by 
adding delinquent bills to the tax roll 
of property served outside its corporate 
limits. The commission continued: 
“The commission has pointed out in 
previous decisions that if the city and 
its taxpayers have foregone anything 
which they were not obliged to or which 
they would not have foregone if the 
water service had been supplied by a 
privately owned utility, then it would 
seem just and reasonable that the city 
and its taxpayers might require that 
such benefits should accrue only to con- 
sumers residing within the city limits. 
On the other hand, consumers located 
outside, who have foregone nothing as 
taxpayers, shared no risk in building 
up the plant, and whose property 
stands security for the payment neither 
of bonds nor delinquent debts, cannot 
expect to share in the benefits accruing 
from these advantages. From _ the 
analysis of the position of the outside 
consumers noted above and as discussed 
in previous decisions, the justice to 
both the city and non-residents of a 
differential in the rates charged in cer- 
tain cases appears clear.” 





Various Retrogressive Claims of 
Value Disallowed.—Refusing to _ in- 
crease its valuation of the property of 
the Kootenai Power Company as 
arrived at last year, the Idaho Public 
Utilities Commission disapproved of a 
claim that $18,816 should be added to 
cover services alleged to have been 
rendered in former years by various 
individuals for which no charges were 
made on the books and no money paid, 
holding that if such an obligation had 
been incurred, it had already been dis- 
charged by the public, “even though 
the officers did not see fit to properly 
distribute same to those to whom it is 
alleged to be due.” Concerning other 
claims of the company the commission 
said: “Certain value .is claimed ‘on 
account of preferential rates or con- 
ditions given to customers, said to have 
been necessary to retain business and 
prevent the installation of a private 
plant. The commission does not sanc- 
tion the practice of giving preferential 
rates to retain business or otherwise. 
Such practices are against the spirit 
if not the letter of the utility law of 
this state. To capitalize this loss 
(called by the company a ‘saving’) 
would be absurd. If such action as 
that could be taken by the company, 
it is rather an indication that the rates 
were too high than that the value of 
the plant is too low. The company 
claims certain value for electricity 
bought in excess of amount used. We 
do not understand fully the theory that 
when a company pays for more than it 
gets in electric service the excess over 
and above the amount used should be 
capitalized to the detriment of future 
users. If more was paid for than was 
used, it should not now be capitalized 
fifteen or more years afterward.” 





Manufacturing and Markets 


Steps in Aid of the Electric Vehicle 


A Suggestion that Gasoline Car Garages Should Be Utilized as 
Charging Stations with Co-operative Support from 
Manufacturers and Central Stations 


By A VEHICLE MANUFACTURER 


NSIDERING the advantages 

of electric trucks and delivery 
wagons, it is surprising to many 
persons in the electric vehicle busi- 
ness that more are not used. Un- 
questionably they will be used more 
extensively when the first cost can 
be reduced by greater demand and 
consequently greater production and 
when some radical development is 
made in batteries which will permit 
storing larger quantities of power 
per unit of volume and weight. But 
it is very much to the interest of the 
electrical industry broadly that the 
electric truck market be developed 
rapidly because of the great volume 
of collateral business that will come 
with it in the sale of control and bat- 
tery equipment, the consumption of 
energy and the provision of charging 
facilities. 

As a matter of fact, even in the 
present state of development and 
production, however, experience has 
shown that a decided financial econ- 
omy can be made in most circum- 
stances by using electric vehicles. 
This is admirably brought out by 
facts and figures in the book by 
Edward E. LaSchum, superintendent 
of motor vehicles American Railway 
Express Company. Coming from a 
man who has “no axe to grind,” 
these figures should have _ great 
weight with skeptics. Those who 
disbelieve—the users of horse and 
gasoline vehicles—must be converted 
to the value to themselves of accu- 
rately accounting for their transpor- 
tation expenses in order that com- 
parisons may be made. 


TIE IN GASOLINE GARAGES 


One thing certainly can be done 
now, however, to minimize the ob- 
jections to the use of electric vehi- 
cles, and that is to make battery- 
charging and service facilities rela- 
tively just as available as gasoline- 
car service. Special garages do not 


have to be financed, built and op- 
erated, although any one who has 
the courage and foresight to do so 


should be commended. 
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Countless 


gasoline car garages would be glad 
to give electric vehicle service if it 
did not involve too great an expense. 
Therefore, to get things started, 
groups which will benefit by electric 
vehicle operation—vehicle manufac- 
turers, battery manufacturers or 
central stations—singly or jointly, 
could well afford to install charging 
equipment in carefully selected ga- 
rages in different sections of each 
community and rent them to the ga- 
rage operator on a flat-rate basis, or 
on the basis of the amount of charg- 
ing done, or a combination of both. 

The location of such facilities 
should be advertised to every exist- 
ing and prospective user of electric 
vehicles to let it be known that they 
will be in no danger of getting 
stalled at some remote point and hav- 
ing to be towed in. Such informa- 
tion could be provided in booklets of 
service stations given to each car 
user, in the individual or joint ad- 
vertising of vehicle and _ battery 
manufacturers and central stations, 
on conspicuous signs in front of ga- 
rages or on road signs. Garages 
could be shown the business they can 
attract if they give publicity to their 
service. In conjunction with this 
battery manufacturers might give 
instructions to garage men in the use 
and care of batteries. 


CO-OPERATIVE SUPPORT 


With service facilities more gen- 
erally available, manufacturers of 
electric vehicles and batteries and 
central-station companies should 
unite their efforts in creating a de- 
mand for electric vehicles. If they 
cannot see the justification for doing 
such promotional work unaided, steps 
might be taken for co-operative effort 
in proportion to the benefit which 
each receives in the long run. Vehi- 
cle and battery manufacturers could 
calculate what profit they could re- 
ceive from original sales, repeat or- 
ders, repair parts, and the advertis- 
ing gained by putting more vehicles 
on the streets. Central-station com- 
panies could figure their profit in sale 





of energy, the benefit of the off-peak 
charging or diversity of load and the 
value of creating a public conscious- 
ness that nearly everything is possi- 


ble with electricity. These benefits 
should be calculated by each group 
for a period of ten to twenty years, 
and each should then agree to con- 
tribute, in proportion to the benefits 
received, time, effort or money to 
create a demand for electric vehicles. 
One aggressive group can accom- 
plish wonders, but co-ordinated joint 
effort will be even more successful. 
To bring about the latter requires 
a recognition of mutual benefit, a 
submersion of selfish interests, a de- 
sire to co-operate, the establishment 
of a working body with representation 
of the groups interested, a program 
of procedure, allocation of responsi- 
bilities and aggressive enthusiasm. 
Why wait until a Ford comes along 
in the industry to put across the 
idea unaided? Think of the benefits 
to be realized in the meantime. The 
first step which can be accomplished 
without further delay is to set up 
more gasoline-car garages serving as 
electric-vehicle charging stations. 





Advertising for Export 


Trade 


ELL-PREPARED advertising 
matter and attractive samples 

and advertising novelties offer one of 
the most effective means of stimulat- 
ing trade in foreign countries, but 
unless shipments of such articles 
are properly handled they retard 
rather than-promote trade, according 
to a recent trade bulletin of the De- 
partment of Commerce, outlining in 
detail the various methods available 
and the costs of shipping samples 
and advertising matter to Latin 
America and the West Indies. Ow- 
ing to the lack of information on the 
subject, American firms have had 
many unpleasant experiences through 
failure to take some factor into ac- 
count and necessitating the payment 
of excess charges by the prospective 
customer. Invariably such occur- 
rences incur the ill will of the ad- 
dressee, who frequently abandons 
the package rather than suffer the 
expense and delay attendant upon 
clearance through the custom house. 
A study of this phase of export 
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trade has been undertaken by the 
Bureau of Foreign and Domestic 
Commerce. Definitions of samples 
and advertising matter, methods of 
shipment, handicaps of parcel post, 
duties, prepayment of duties, mark- 
ing and documentation applicable to 
all countries are fully discussed in 
reports which may be had without 
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charge for all countries (excepting 
the Near and Far East, reports for 
which are not yet completed) upon 
application to the division of foreign 
tariffs, Department of Commerce, 
Washington, D. C., or from any dis- 
trict or co-operative office of the 
Bureau of Foreign and Domestic 
Commerce. 





The Rush Shipment to California 


How Twenty-two Carloads of Electrical Equipment Were Dispatched 
in Record Time—Result of Close Co-operation 
Among Manufacturing Departments 


SPECIAL train of twenty-two 
A niente of electrical equipment, 
valued at approximately $1,000,000, 
left the Schenectady works of the 
General Electric Company Saturday 
night, August 23, nine weeks ahead 
of schedule. This train-load was a 
contribution toward combating the 
water-power shortage in California 


shipment arriving Saturday. On 
Saturday the facilities of the Gen- 
eral Electric traffic department were 
put at the disposal of those in charge 
of the shipment, and the train made 
up and dispatched for California at 


6:29 p.m. A personal tracer from 
the General Electric accompanied 
the shipment across the continent 
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apparatus, lamps, cables and wire 
and accumulators and batteries of 
the total value of 34,000,000 francs 
in 1913. The manufacturing indus- 
try in 1913 had available a capital of 
slightly more than 300,000,000 
francs, but in 1923 the capital re- 
sources had grown to over 1,500,000,- 
000 francs and the productive capac- 
ity of the works had risen by from 
300 to 500 per cent. Under these cir- 
cumstances it is now possible for the 
dynamo makers to place on the mar- 
ket machines of the value of 300,- 
000,000 francs per annum as against 
70,000,000 francs ten years ago; the 
cable and wire industry, products of 
the value of 100,000,000 francs as 
compared with 40,000,000 francs, 
and accumulators and primary bat- 
teries have made similar progress. 
In the case of electrical apparatus, of 
which makers were only able to 
supply a quantity representing 45,- 
000,000 francs in 1913, the exports 
in some years since the armistice 





PART OF TWENTY-TWO-CAR SHIPMENT BEING ASSEMBLED 


and was consigned to the Southern 
California Edison Company. When 
it is realized that the shipment in- 
cluded a large turbo-generator and 
that orders for the electrical equip- 
ment were placed with the General 
Electric only in January, the magni- 
tude of the achievement becomes 
more fully apparent. Details of the 
material included in the shipment ap- 
peared in the news columns of the 
ELECTRICAL WORLD last week. 


CLOSE CO-ORDINATION THE KEYNOTE 


Close co-ordination throughout the 
Plants of the General Electric Com- 
pany made possible the shipment of 
this equipment in record time. When 
the contract for the equipment was 
Sliven to the company in January 
Promise of shipment was made fer 
October. As the work progressed 
the shipment date was advanced, 
With the result that August 23 saw 
the work completed on all of the in- 
dividual units. The Pittsfield works 
Sent a rush shipment of six carloads 
of transformers to Schenectady on 
Friday night, August 22, and Bloom- 
field dispatched the control apparatus 
to Schenectady by motor truck, the 


and watched closely to prevent de- 
lays because of damaged rolling 
stock. Careful inspections were 
made at every stopping point. 

The acute power situation which 
made this shipment so urgent is 
caused by one of the greatest water 
shortages in the history of Cali- 
fornia. The unprecedented drought 
has resulted not only in a shortage 
of power but also in an increased 
power demand by farmers for irri- 
gation pumping. The industry, how- 
ever, has responded to the demand 
and is rapidly taking steps, as evi- 
denced by this shipment, to relieve 
the situation. 





French Electrical Manu- 
facturing Industry 


EALING with the progress 

made in recent years by the 
French electrical manufacturing in- 
dustry, a correspondent of the Paris 
Information, as quoted by the Elec- 
trical Review of London, recalls the 
fact that although a remarkable de- 
velopment began in 1900, the coun- 
try still had to import, particularly 
from Germany, dynamos, electrical 


have amounted to 100,000,000 francs 
per annum. 

Taken as a whole, the manufac- 
turing industry now has a capacity 
for supplying products worth 1,200,- 
000,000 francs per annum as con- 
trasted with only 200,000,000 francs 
ten years ago, and it is noted that 
not only has the production been in- 
creased, but also that new manufac- 
tures which were formerly not 
turned out are now being made by 
French works. Thus, for instance, 
when the Compagnie du Midi under- 
took the initial electrification of its 
lines in the Pyrenees, it was com- 
pelled to have recourse to foreign in- 
sulators. At present, however, there 
are works which are sufficiently well 
equipped to supply the whole of the 
national requirements in electrical 
porcelain and to engage in export 
trade as well. Simultaneously the 
wireless telegraphy and _ telephony 
branch has received an exceptional 
impetus. 

Before the war Germany had suc- 
ceeded in inundating France with 
metallic-filament lamps, but the 
efforts made from the same source 
to regain the French market since 
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the end of hostilities have failed. It 
is considered that the development 
which has taken place in recent years 
permits France to proceed with the 
electrification of the railways and of 
the country districts without having 
to obtain a large portion of the nec- 
essary equipment from other coun- 
tries. The remarkable results ob- 
tained have been due to a concentra- 
tion of efforts and of plant and have 
necessitated large appeals to the in- 
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vesting public. The writer of the 
Information article states that the 
country is now not only able to dis- 
pense with making purchases from 
abroad, but it is also equipped for 
supplying many markets which were 
until recently monopolized by the 
Germans. The only fear appears 
to be of American competition, 
although the dollar quotation will 
protect the French works against 
this eventuality for a time. 


Business Conditions 


[ 





reported as being better than in 

July, and renewed activity has 
been prominent in the market. Although 
no equipment has been purchased for 
stock by jobbers and dealers for about 
a year, many active inquiries have been 
received by manufacturers within the 
past two weeks for apparatus to be 
stocked. These are the first indications 
that material has been even considered 
for these purposes. While building 
construction has been declining, this 
has not yet affected the electrical 
market, and sales of schedule material 
have been large. 

It is encouraging to note that some 
steel plants which had been closed 
have reopened. Along with this it is 
reported that pig-iron production for 
August, after having suffered a heavy 
reduction during the past four months, 
has shown a gain of about 6 per cent. 
In the case of steel production, figures 
on which are not yet available for 
August, the increase is expected to be 
even greater. 

In the New England district sales of 
specialized apparatus has been very 
good and a more active market is 
noticeable. Sales have been good but 
demand spotty in the New York dis- 
trict, and central stations have been 
active in soliciting quotations for 
apparatus. In the Southeast activity 
has been renewed with the approach of 
harvest time, further assisted by the 
prospects of a good cotton crop. Satis- 
factory orders for line materials and 
poles have been placed in this district 
by central stations and municipalities. 
Trade has been steady in the Middle 
West and in good volume. Sales of 
pole-line hardware in this territory 
have been good and radio business is 
on the increase. On the Pacific Coast 
utilities are purchasing actively, and 
prospects in the lumber industry are 
fully ag good as a year ago. 


G eevee during August have been 


Use of Feeder Reactors on 
Increase—Demand Spotty 


HE current-limiting reactor is be- 

coming more generally installed 
in the large metropolitan areas, where 
perhaps its best application is found, 
on feeder circuits primarily, but also 
between bus sections. With continuity 
of service becoming more and more im- 
portant. the use of feeder reactors is 


on the increase, but because of the 
engineering reasons back of their use 
the demand will probably be spotty. 
It is believed by one manufacturer that 
within a short time no large generating 
station or substation feeding a large 
mixed power and lighting load will be 
built without reactors in the feeder 
circuit. 

Deliveries are fair and_ shipping 
schedules have been continually re- 
duced with the slowing up of business, 
so that shipments on an order of 
medium size can be made in about 
three and one-half months. In general, 
reactors can be furnished to meet in- 
stallation requirements. As a reactor 
is made largely of copper, perhaps 50 
per cent of the manufacturing cost 
being that of the copper cable, the price 
is materially affected by fluctuations in 
the copper market. 


Induction Feeder Regulator 
Demand Good 


HE demand for induction feeder 

regulators has been very good and 
has virtually tripled during the last 
three years. This is in line with the 
growing tendency on the part of pub- 
lic utilities to improve service to cus- 
tomers, especially when it is considered 
that with improved service due to bet- 
ter regulation increased revenue re- 
sults. It is believed that, an increasing 
number of regulators will be used and 
that business on these lines will con- 
tinue at a fair rate throughout the 
remainder of the year. Along with the 
increasing demand for feeder regulators 
the conditions to be met relative to 
service have also materially stiffened. 
This means that considerable develop- 
ment work is carried on at all times 
to produce a product which will give 
lasting service under the more severe 
conditions imposed. For this reason 
regulator design has changed radically, 
although the operating principles re- 
main the same. 

The future demand for induction 
feeder regulators appear to be quite 
promising, because of the large ex- 
pansion program of the public utilities 
and also because of the idea of in- 
creased service to customers. The 
future trend appears to be toward 
larger units more ruggedly constructed. 
The growth of generator voltage reg- 
ulators should be in line with the in- 
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crease in the generator capacity. 
Deliveries are good and are within the 
requirements of the trade on standard 
lines, while they are considered reason- 
able on special regulators. No revj- 
sions in price are contemplated, the 
price trend being stationary. 


Upward Trend Seen in Demand 
for Farm-Lighting Plants 


NATURAL improvement in busi- 

ness is being noted by the manv- 
facturers of farm-lighting plants, and 
the general output for them is very 
encouraging. Farm-lighting plant busi- 
ness has passed through a long period 
of serious discouragement on account 
of the depressed financial condition of 
the farmer. However, there has been 
a splendid increase in crops and crop 
values with a corresponding reflection 
on this market. It is estimated that 
about twenty thousand plants a year 
are being sold, and this figure is now 
slowly but steadily increasing. Manv- 
facturers agree that the future should 
be especially good as by far the major- 
ity of the farmers desire to have elec- 
tricity and will do so just as soon as 
their money conditions improve. In 
addition, it is felt that a market will 
be open for larger sets to replace 
smaller ones where the farmer has 
been educated in the art of applying 
electricity to the many things it can 
do, and therefore more _ available 
power will be needed. At present the 
average set sold is rated at about 1,000 
watts. The various uses to which small 
light and power plants are put other 
than on farms make up about 20 per 
cent of the total volume of business, 
which at the present time is said to 
be fair. 

Deliveries are good because manu- 
facturing facilities are larger than are 
required by the present demand. Prices 
will probably remain stationary for 
some little time, the last price revi- 
sion having been upward and approx- 
imately 5 per cent. This upward revi- 
sion was on account of the increased 
cost of selling the product—not that 
it required any considerable argument 
to sell a plant; the farmer was quite 
ready to buy but was simply finan- 
cially unable to do so. No price 
revisions are now in progress, but 
other conditions remaining the same, 
the price trend will be downward as 
the volume increases. 


Non-Ferrous Metal Market 
Stronger—Tin Demand Good 


HE market is now _ somewhat 

stronger than a week ago and 
sales have been good but reduced on ac- 
count of the holidays. There seems to 
be no disposition on the part of sellers 
to force sales by reducing prices. The 
London market is either steady or has 
advanced in price. Since last Friday, 
when nearly 2,000,000 Ib. of copper was 
sold at 138 cents, there do not appear 
to have been any speculative lots Im 
the market, and producers are not sell- 
ing below 134 cents, while some are 


asking 138 cents. Brass and = 
manufacturers have been principa 
buyers during the week. Many pur 

yetober- 


chasers have been asking for ‘ 


November shipment, and prices hav 
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been quoted the same for the balance 
of the year. Foreign demand has been 
good. ‘ 

Lead has remained at the same 
price; sales have been moderate with 
most of the business transacted on the 
St. Louis market. Inquiries are for 
early shipment, indicating that consum- 
ers have only small supplies of lead in 
stock. 

Zinc prices have advanced slightly, 





———————————— 
NEW YORK METAL MARKET PRICES 
Aug. 27, 1924 Sept. 3, 1924 


Cents per Cents per 
Pound Pound 

Copper, electrolytic. . 134-133 134-134 
Lead, Am. S. & R. pric 8 8 
Antimony.......-.--> 103 103 
Nickel, ingot... : a 7“ 
Zinc, spot won s 
Tin, Straits... . F 5 524 
Aluminum, 98 to 99 oe . ao 


cent 


due to the advance in ore prices. The 
market has not been very active, 
though one interest has taken very 
large tonnages in the last two weeks. 
The demand for tin for immediate ship- 
ment has been good, and prices have 
again increased slightly. 


Apparatus Sales Encouraging 
in New England Territory 


ENEWED activity in the electrical 

market made its appearance after 
the holiday, and representative jobbers 
expect a good month’s trade. The sale 
of specialized apparatus, and _ par- 
ticularly of electrical devices associated 
with testing, is running well ahead of a 
year ago. Safety switches, electric 
signaling equipment, public address 
radio systems and fixtures are making 
good records, and one jobber reports 
the best fixture trade in six years. 
Motor sales are running about 25 per 
cent under last year’s figures, allowing 
for the price reductions made early in 
the year. Electric ranges are moving 
fairly well and the market around 
Boston has never quite lost the impetus 
of last winter’s cooking school under 
co-operative auspices. 

Oil-switch batteries are active, and 
the demand for radio batteries is ex- 
pected to increase rapidly from now on. 
Battery distributors report more sales 
for industrial truck service than a year 


ago, diversified manufacturing estab- 
lishments being the buyers. In re- 
sponse to hard work appliance sales 
are “looking up” somewhat, and in ten 
central stations these gained from 


$7,972 to $8,140 in the last reported two 
weeks’ period. An order for 50,000 ft. 
of loom has been received from Maine 
by a Boston jobber after a long dull 
period with little buying from this 
section. Prices are steady, general 
business and manufacturing conditions 
being somewhat better. 


Renewed Activity Evident in the 
Southeastern District 


USINESS is showing renewed ac- 

activity in the Southeast with the 
approach of harvest time, especially in 
the small centers, and this activity is, 
ef course, assisted by the better pros- 
pects for a good cotton crop. This has 
furthers rved to put the textile in- 
‘ustry in a more optimistic position, 
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and as a result electrical material sold 
to this class of purchaser is increasing 
in demand. One jobber reports figur- 
ing on several large power and light 
jobs, with very good prospects for clos- 
ing them within the next few days. 

Central-station companies as well as 
small municipalities are placing satis- 
factory orders for line materials and 
also for poles, the latter moving in an 
especially brisk way. Small distribu- 
tion transformers of from 14 kw. to 
10 kw. are very active and meter sales 
are steady. There is a slight slacken- 
ing up noted in the demand for resi- 
dential wiring materials in some sec- 
tions, but heavy materials continue 
their active trend. Switchboards are in 
fair demand and panelboards are very 
active. Radio sales have obtained a 
good start with fall business, the cabi- 
net-type model becoming more and 
more popular. The general tendency is 
toward the purchase of the better class 
of radio equipment, and deliveries on 
this type are lagging behind the de- 
mand. 


Demand Spotty but Sales Good in 
New York District 


ALES during the month of August 

in the New York district are said 
to have been better than in July, al- 
though the demand has been spotty. 
Central stations have been active in 
soliciting quotations on apparatus, or- 
ders for which are expected to be 
placed this month. Material for a 
Pennsylvania water-power development 
which will total] nearly $1,000,000 is ex- 
pected to be purchased within the next 
two weeks. Sales of meters, trans- 
formers and similar material are very 
good. Motor business is still off as 
compared with last year, but within 
the last two weeks, for the first time 
in nearly a year, jobbers and dealers 
are making inquiries for apparatus for 
stock. 

Jobbers are confident that the pres- 
ent upward trend will continue as a 
stronger feeling of confidence is being 
expressed by dealers. Much building 
construction material has been sold; 
in fact, one jobber reports that the 
last sixty days have witnessed the 
largest movement in this class of ma- 
terial for some time, but at prices that 
cre exceedingly low and on a very close 
margin. Washing machines, vacuum 
cleaners and other appliances which 
have been aggressively pushed during 
the last month have sold very well. 
The partial-payment plan for selling 
radio apparatus, which has been now 
widely introduced so that all dealers 
can take advantage of it, is expected 
to boost the volume of business consid- 
erably. Collections are said to be 
off, but this is usual at this period. 


Trade in Middle West Steady 
but Uneventful 


HE volume of business in most 

lines throughout the Middle Western 
territory remains about the same as in 
the previous week. There have been 
no price changes of any consequence, 
but advances are looked for in most 
lines during September provided the 
fall brings with it a larger volume of 
trade. Sales of pole-line hardware are 
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slightly above last year’s at this time. 
Low prices on poles still exist, with 
some producers making large reduc- 
tions to get business. There is the 
feeling, though, that pole prices will 
not remain long where they are, al- 


_ though just what will occur is rather 


indefinite. 

Practically all manufacturers of 
code wire have fallen in line with the 
increase during August. No further 
advance is looked for soon. Complete 
stocks are being warehoused in antici- 
pation of increased sales. Radio busi- 
ness is still on the increase, with job- 
bers predicting a much larger business 
than last year. The unreliable and 
“fly-by-night” radio manufacturers, 
who have been present in such large 
numbers, are being eliminated to a 
great extent this year. Most dealers 
have learned their lesson and are con- 
fining their purchases to reputable 
lines. Prices as a whole on radio seem 
to have decreased. The building indus- 
try is not so active as at this time last 
year or last month. Feeling exists in 
some parts that perhaps for the time 
being the city housing needs have been 
vaken care of. Facts from farm 
bureaus would indicate that building 
is moving countryward since small- 
town dwellings are being erected in as 
large a number as a year ago. 


Utilities Purchasing Actively 
on Pacific Coast 


a recent large orders placed 
on the Pacific Coast are nine car- 
loads of fiber conduit from a northern 
California power company, $10,000 
worth of porcelain insulators from a 
southern California power company and 
a $148,000 contract for electrical work 
on a new telephone building being 
erected in San Francisco. Inquiries 
from central stations in the Northwest 
for heavy equipment are expected to 
materialize into orders within a few 
weeks. In southern California the 
water shortage has worked a great 
hardship. The recent twenty-two car 
shipment of electrical equipment for a 
steam plant, which was rushed through 
from the East in eight days, reflects 
the effort that is being made to reduce 
the ill effects of the water shortage. 
Prospects in the Northwest lumber 
industry are fully as good as they were 
a year ago—production and sales dur- 
ing the month of August comparing 
very favorably with those of that time. 

Building construction in the interior 
cities of the Coast is very good. East- 
ern manufacturers of schedule material 
who maintain Coast stocks report 
better movement, although their stocks 
are still high. Retail trade is of itself 
rather dull in some sections, but has 
been improved by the stimulation of 
special sales. Light crops and high 
prices are the rule, and as this crop 
money will soon be in circulation retail 
business will show an appreciable im- 
provement. Several inquiries are being 
received from agricultural sections for 
farm-lighting plants. Rubber-covered 
wire has increased about 5 per cent in 
price, and although considerably de- 
creased prices on poles are reported, 
prices on local shipments are little 
affected, presumably because of de- 
pleted stocks. 
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Activities of the Trade 





Link-Belt Holds School for 
Distributors’ Salesmen 


The Link-Belt Company, Chicago, has 
adopted a new plan of bringing its 
distributors’ key men to its factory, 
where they may see the products in 
process of manufacture, listen to pre- 
arranged lectures and become more 
fully acquainted with general manu- 
facturing procedure, policy and _ per- 
sonnel. The company allows each dis- 
tributor to select the salesmen for at- 
tendance at this “school on manufac- 
ture,” paying all expenses incident to 
the three-day visit except the value of 
the salesmen’s time. 

Beginning August 25, the company 
held a three-day school at its Ewart 
works in Indianapolis under the direct 
supervision of George Torrence, sales 
manager. Those in attendance rep- 
resented fourteen distributors, scat- 
tered from Maine to Texas. 

—_—>—_——_ 


Quality Appliances Company 
Produces Porcelain Iron 


The Quality Appliances Company, 
277 Gage Road, Riverside, IIl., has re- 
cently been incorporated and is now 
producing an electric iron with a por- 
celain top and handle rated at 450 
watts, 110-120 volts. Present tool 
equipment and manufacturing space are 
available to turn out 2,400 irons a 
month, and the organization has pro- 
visions for doubling this capacity with- 
in sixty days. A distinctive feature 
of this iron is that the porcelain top 
holds the heat down in the iron. The 
company is seeking a wider distribu- 
tion and is also contemplating the 
manufacture of other porcelain ap- 
pliances. The officers are Nelson S. 
Moore, president; Walter de L. Carr, 
treasurer, and George Clark, secretary. 





Electric Furnace Construction 
Forms Merger 


The Electric Furnace Construction 
Company, Philadelphia, and the Amer- 
ican Industrial Furnace Corporation, 
Boston, have merged to form the Gen- 
eral Furnace Company, with head of- 
fices at 1015 Chestnut Street, Phila- 
delphia. Considerable new capital has 
been introduced into the new company, 
which will handle the specialties of 
both the old concerns, consisting of 
the electric elevated type of furnace, 
the electric rotary hearth furnace, spe- 
cial types of electric furnaces, the 
Soderberg continuous self-baking elec- 
trode, etc. 

The new company announces that the 
services of the engineers and personnel 
of the old companies are retained as 
well as those of L. C. Loshbough of 
Chicago, formerly designer of the In- 
dustrial Furnace Company of Chicago. 
Branch offices will be maintained at 
160 La Salle Street, Chicago, in charge 
of L. C. Loshbough, and at 185 Devon- 
shire Street, Boston, in charge of G. C. 
Garland. The officers of the new com- 


pany are T. E. Brown, president; Frank 
Hodson and H. O. Breaker, vice-presi- 
dents, and M. G. Hopkins, secretary 
and treasurer. 





Arrow Electric Buys Porcelain 
Factory in New Jersey 


The Arrow Electric Company, Hart- 
ford, Corn., manufacturer of wir- 
ing devices, announces the purchase of 
the Washington Porcelain Company, 
Washington, N. J., and will operate the 
plant under the same name, producing 
solely for itself. The Arrow company 
was the New Jersey company’s biggest 
patron. Harold H. Humphrey will con- 
tinue as general manager of the New 
Jersey. plant. Control of the company 
was obtained by stock purchase. 

Judge Arthur L. Shipman of the law 
firm of Shipman & Goodwin and Daniel 
J. Glazier, treasurer of the Hartford 
Fire Insurance Company, have been 
added to the Arrow directorate. 

——~_>—_——— 


P. A. Geier Moving Into 
New Factory 


The new factory units of the P. A. 
Geier Company, Cleveland, which have 
been under construction since last 
winter, are practically completed, and 
machinery is being rapidly installed. 
The additions include a four-story re- 
inforced concrete building, 66 ft. x 240 
ft., with a 66-ft. x 56-ft. wing and a 
two-story addition to part of the old 
building. 

Manufacturing operations in the new 
space began last month, and the com- 
plete plant is expected to be in full 
operation early this month. With these 
additions the Geier plant will have ap- 
proximately three times the floor space 
previously occupied, with proportionate 
increases in the production capacity of 
Royal electric cleaners, vibrators and 


hair driers. 
——_>—_——_ 


Nashville Bridge Receives 
Transmission Tower Order 


The Alabama Power Company has 
recently closed a contract involving 
approximately $100,000 with the Nash- 
ville Bridge Company’s’ Birming- 
ham plant to fabricate approximately 
800 tons of material for 110,00-volt 
steel transmission-line towers. The 
towers will be 40 ft. to 60 ft. high and 
of the type now in general use through- 
out the Alabama Power Company’s 
system. The order will be sufficient 
for the construction of 30 miles of 
double-circuit lines to be built in the 
state during the early part of 1925. 


——»>__——_ 


The Everhot Heater Corporation, 214 
Woodbridge Street, Detroit, manufac- 
turer of electrical heating apparatus, 
has awarded a contract for the con- 
struction of a one-and-one-half story 
plant, 75 ft. by 225 ft., on Lafayette 
Boulevard, to cost $38,000. 
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The Wagner Electric Corporation, 
St. Louis, announces the appointment 
of D. K. Rivas as manager of its New 
York office, 50 Church Street. 


The S. A. Woods Machine Company, 
Boston, announces the appointment of 
E. G. Benedict as general sales rep. 
resentative of the electric motor de- 
partment. Mr. Benedict has been 
Boston district manager for the Lin- 
coln Electric Company for the past six 
years. 

The Jeffery-Dewitt Insulator Com- 
pany, Kenova, W. Va., and the Cham- 
pion Switch Company, Buffalo, have 
opened a joint office at 2 Rector Street, 
New York, where a complete line of 
the products of both companies are on 
display. George C. Oxer, district sales 
manager, is in charge of the office. 

Johns-Manville, Inec., 292 Madison 
Avenue, New York, announces that a 
new “Orangeburg fiber conduit” plant 
is operating at Richmond, Ind. This 
added capacity, together with the 
plants at Orangeburg, N. Y., and Ful- 
ton, N. Y., is intended to insure prompt 
deliveries and lower freight rates to 
fiber-conduit users in the Central and 
Southwestern States. 

Brown, Boveri & Company, Baden, 
Switzerland, manufacturers of elec- 
trical apparatus, have just issued a 
well-illustrated 101-page booklet de- 
voted chiefly to a review of the field of 
activity of the company and to a de- 
scription of the Baden and Munchen- 
stein works. A brief historical note 
concerning the company and a list of 
affiliated companies and sales agencies 
are also included. 


The Fafnir Bearing Company, New 
Britain, Conn., announces that Stanley 
Cooper has been appointed advertising 
manager to succeed P. N. Case, who 
has resigned to take charge of the Blair 
Manufacturing Company, Springfield, 
Mass. 


The Bakelite Corporation, 230 Grove 
Street, Bloomfield, N. J., manufacturer 
of electrical insulation products, has 
awarded a contract for the erection of 
a two-story addition to its plant to be 
used for laboratory and other service, 
estimated to cost $55,000. 


The Fuerst- Friedman Company, 
Cleveland, dealer in used motors, gen- 
erators, etc., announces that it will 
soon move to new quarters at the cor- 
ner of Hamilton and East Fifty-third 
Streets. 


The Gibb Instrument Company, 
Bay City, Mich., has appointed F. J. 
De Lima agent for the sale of its 
line of electric welding and electric 
heating machines in the Dominion of 
Canada. Mr. De Lima’s headquarters 
are in the Keefer Building, Montreal. 


The Poindexter Supply Company, for 
a number of years at 1440 Stout Street, 
Denver, has moved to the building of 
another jobber, the New England Elee- 
tric Company, 1951 Lawrence Street. 
Although the two firms are not merg- 
ing, it is understood that they will ¢0- 
ordinate closely. 

The G. F. Mitchell & Sons Company, 
Cleveland, announces the appointment 
of William Campbell, who will organize 
the sales of “Washrite” washing ma 
chines on uw national scale. This com 
pany, whose experience in the manu 
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facture of sheet metal and mechanical 
products extends back to 1874, has been 
manufacturing and selling washing 
machines in limited territory for about 
three years. 


The Reliance Electric & Engineering 
Company, Cleveland, manufacturer of 
electric motors, has been awarded a 
contract by the Libby-Owens Sheet 
Glass Company, Toledo, Ohio, for fur- 
nishing the electric motors for operat- 
ing the grinders and polishing machines 
in the new sheet-glass plant under 
construction at Toledo. 


The Sangamo Electric Company, 
Springfield, IllL., manufacturers of San- 
gamo meters, has appointed L. Bran- 
denburger as its agent at Salt Lake 
City, Utah. Mr. Brandenburger has 
long been connected with the electrical 
industry and represents, in addition to 
the Sangamo Electric Company, the 
Delta-Star Electric Company, the Wag- 





ELECTRICAL WORLD 


ner Electric Corporation, the States 
Company and the Roller-Smith Com- 
pany. 

The Baltimore Foreign Trade Service 
Corporation has been organized under 
the laws of Maryland to promote and 
develop the foreign sales of Baltimore 
manufacturers by establishing direct 
selling connections in all the important 
trade centers of the world through sub- 
stantial foreign business houses com- 
petent to handle the foreign sales of 
specific commodities. These foreign 
houses will act as representatives and 
jobbers for the Baltimore manufac- 
turers and will be in an advantageous 
position to make effective distribution 
through their own local markets. The 


president and active manager of the 
new company is John P. Bushnell, who 
was formerly with the Du Pont Export 
Company and recently trade commis- 
sioner of the Bureau of Foreign and 
Domestic Commerce. 











“T” Connector 


A “T” connector, known as_ the 
“Burndy,” has been developed by the 
Burndy Engineering Company, Ince., 
New York, for tubing cables and solid 
buses, to meet the heavy demands to 
which outdoor substation apparatus is 
subjected. By providing both arms of 








TYPE HG 


“T’’ CONNECTOR, 


the connector with a 45-deg. overhang 
on opposite sides of the main con- 
ductor, as shown in the illustration, the 
main contact is made independent of 
bolts. These connectors also have a 
three-plane grip whereby the main con- 
ductor is gripped by the connector and 
the bolting force applied at three 
points on the circumference, insuring 
an efficient contact of high con- 
ductivity. A mechanical grip at the 
base of the connector relieves the main 
electrical contact of mechanical strains 
and is said to prevent failures due to 
the crystallization of the conductor at 
one point by distributing the forces of 
*xure. Various types of “T” con- 
hectors are made to meet the different 
Tequirements. 





Inclosed Circuit Breakers 


The inclosed line of circuit breakers 
made by the Cutter Company, Phila- 


delphia, and sold under the trade name 
¢ U-re-lite” has been expanded by 
the development of the “Auto U-re- 
ite W” for 220 volts or less alternat- 
ing current or 250 volts three-wire di- 
—_— in capacities from 5 amp. 


Tee amp. and for 440-550 volts or 
5. alternating current, 5 amp. to 


“00 amp. The “U-re-lite W,” for use 





on 250 volts or less direct current or 
single-phase alternating current in 
capacities from 5 amp. to 400 amp., and 
the “U-re-lite NX,” for use on 250 
volts or less direct current only in 
capacities from 100 amp. to 1,250 
amp., are also new developments added 
to the line. 

These new “U-re-lites” are larger in 
size and heavier in construction than 
the smaller types and are built with 
heavier parts and more liberal spacing 
to withstand the severe duty for which 
they are intended. Like the smaller 
types, they are so constructed as to 
make it impossible to close them ef- 
fectively against an abnormal circuit 
condition, and at the same time they 
furnish complete protection to the 
operator. They are furnished with 
overload instantaneous trip or over- 
load with “Dalite” (direct-acting time- 
limit) features. Auxiliary features as 
no voltage, shunt trip and bell ringer 
or any other special features may be 
included if required. 
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Electric Pipe Threader—A new 
motor-driven, portable electric pipe 
threader, for use on pipe from 3-in. 
to 2-in., has been placed on the market 
by the Oster Manufacturing Company, 
Cleveland. A built-in vise aided by an 
auxiliary chuck, both of which are self- 
centering and self-locking, holds the 
pipe securely in place while the die 
stock is being turned by the motor. 
In addition to threading the pipe the 
machine cuts off and screws up the 
fitting. The gears are completely in- 
cased and run in oil. The machine is 
driven by a 4-hp. Westinghouse motor 
and can be run from an ordinary light 
socket. 


Electric Range.—A single oven range 
of small and compact size, known as 
the Junior Automatic Electric Range 
and made in both black japanned and 
white vitreous enamel finish, has been 
designed by the Westinghouse Electric 
& Manufacturing Company. The new 
range, as its name implies, is fully au- 
tomatic in operation. The oven, which 
is made of sheet steel and finished 
both inside and out with a heavy coat 
of blue vitreous enamel, is thoroughly 
insulated. It is 14 in. x 14 in. and 
174 in. deep and is heated with two 
1,500-watt units of the open brick type. 
The three surface units are also of 
the open brick type and consist of one 
8-in. 1,500-watt, one 8-in. 1,000-watt 
and one 6-in. 1,000-watt element. The 
units are controlled by three-heat re- 
ciprocating snap switches. 


Safety Switch.— A compact safety 
switch, 8 in. high, 53 in. wide and 44 in. 
deep, primarily for use with small 
motors, has been placed on the market 
by the Trumbull Electric Manufactur- 
ing Company, Plainville, Conn. The 
fuse block, which is mounted over the 
switch base so that the fuses are 
readily accessible, is easily reversible, 
so that the line leads can be brought 
in either at the top or bottom of the 
switch. The switch is provided with 
quick make and brake and with “type 
A” interlock. The construction is of 
the “dead-front” type, a shield being 
used to cover the line terminals. The 
switches are furnished fused or unfused 
two-pole or three-pole for 250-volt 
service, but 440-volt and 550-volt, two- 
pole and three-pole switches will soon 
be placed on the market. 
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New Trade Literature 





POLYPHASE MOTORS. — Bulletin No. 
35 issued by the Century Electric Com- 
pany, St. Louis, describes the “Century” 
squirrel-cage induction polyphase motors, 
type “SC,” which are manufactured in 
sizes from 4 hp. to 75 hp. 


HEATER.—The Buffalo Forge Company, 
Buffalo, has published a bulletin describ- 
ing and illustrating its ‘“‘Breezo-Fan” heater 
for use in power plants, industrial plants, 
ete. Attention is also called to the ‘“Mer- 
coid” thermostat for automatic room-tem- 
perature regulation. 


AMPERE-HOUR METERS. — The San- 
gamo Electric Company, Springfield, IIL. 
is distributing a bulletin describing and 
Illustrating the “Sangamo” ampere-hour 
meters for train-lighting systems. 


WIRING DEVICES, ETC.—A new cata- 
log, known as publication No. 3,131, has 
been issued by the Cutler-Hammer Manu- 
facturing Company, Milwaukee, covering 
the “C-H” wiring devices and specialties. 
It also includes descriptions and listing of 
radio rheostats, potentiometers, switches, 
resistance units, etc., manufactured by the 
company. 

FLOODLIGHTS AND PROJECTORS.— 
The Crouse-Hinds Company, Syracuse, 
N. Y., is distributing folder No. 18, cover- 
ing the “Imperial” floodlights and _ projec- 
tors. Bulletin No. 2,062 issued by the com- 
pany describes its “Mogul” series of con- 
dulets. 


BATTERIES.—The Universal Battery 
Company, 3,410 South La Salle Street, Chi- 
cago, has issued bulletin No. 75-C, describ- 
ing the Universal ‘Nu-Seal’ batteries for 
power and light plants and radio outfits. 

ELECTRIC TRUCKS.—The Commercial 
Truck Company, 300 Hunting Park Avenue, 
Philadelphia, has issued a booklet entitled 
“Hit from Where Your Hand Is,” which it 
designates as an _ elementar course in 
fighting for electric truck business. It 
contains ‘no charts, no_ statistics—just 
facts,” showing the superiority of electric 
trucks for general service. 

ACORNS, RECEPTACLES, ETC.—Har- 
vey Hubbell, Inc., Bridgeport, Conn., has 
issued bulletins Nes. 71-13-A and 17-22-A, 
covering the Hubbell” luminous (detach- 
able) acorns and porcelain receptacles re- 
spectively. y 


| 
Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

Purchase is desired in Quebec, Canada 
(No. 11,436), of storage-battery parts. 

An agency is desired in Vienna, Austria 
(No. 11,432), for electrical supplies. 

An agency is desired in Bahia, Brazil 
(No. 11,413), for electrical supplies. 

An agency is desired in London, England 
(No. 11,412), for household electrical ap- 
pliances and electrical repair parts. 

Purchase is desired in Corinto, Nicaragua 
(No. 11,428), of self-contained lighting 
plants, 

Purchase is desired in Jubbulpore, India 


co. 11,493), of self-contained lighting 
plants. 
Purchase is desired in Weltevreden, 


Java (No. 11,435), of small lighting plants, 
driven by waterwheels. 

Purchase is desired in Rome, Italy (No. 
11,431), of 10-hp. motors for motor buses. 

An agency is desired in Lugano, Switzer- 
land (No. 11,429), for radio apparatus 
(head telephones). 

Purchase is desired in Montreal, Canada 
(No. 11,437), of radio apparatus and parts. 

Purchase is desired in Amsterdam, 
Netherlands (No. 11,434), of radio appa- 
ratus and supplies. 

Purchase and agency is desired in Medan, 
Sumatra (No. 11,438), for radio receiving 
sets, 


Purchase is desired in Madrid, Spain 
(No. 11,480), of refrigerating machinery 


Sas Cee for cafés, restaurants and 
otels. 

Purchase is desired in Hankow, China 
(No. 11,433), of transformers and extra 
switchgear and other gear for equipment 
of transformer stations. 

Purchase and agency are desired in Mel- 
bourne, Australia (No. 11,443), for metal- 
lurgical machinery, furnaces, appliances, 
also a 
pipe-manufacturing machine 


pyrometers and other instruments; 
steel-conduit 
(No. 11.449). 
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Purchase’ is desired in Montevideo, 
Uruguay (No. 11,456), of brass and copper 
sheets, bars and wire. 


GALVANIZED IRON WIRE AND 
BLACK MALLEABLE WIRE FOR MON- 
TEVIDEO, URUGUAY.—tTenders will be 
received by the State Electric Works, Mon- 
tevideo, Uruguay, until Oct. 9 for 11.000 
kg. of galvanized-iron wire and for 25,000 
kg. of black malleable-iron wire. 


ELECTRIC CRANE AND STEAM 
TRAVELING CRANES FOR ARGEN- 
TINA.—tTenders will be received by the 
Ministry of Public Works, Buenos Aires, 
Argentina, until Oct. 27 for one stationary 
electric crane and twenty-five steam travel- 
ing cranes. 

INCANDESCENT EUECTRIC LAMPS 
FOR SOUTH AFRICA.—Tenders are being 
asked (no date) by the South African 
Railways and Harbors Board, Cape Town, 
South Africa, for incandescent lamps. 





New Incorporation 





THE BALDWIN COUNTY LIGHT & 
POWER COMPANY, Fairhope, Ala., has 
been incorporated for the purpose of build- 
ing an electric plant to supply electricity 
to towns along the eastern shore of Mobile 
Bay. The officers are: G. R. Wood, presi- 
dent; Walter Roberts, vice-president, and 
O. K. Cummings, secretary. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


PORTSMOUTH, N. H.—Bids will be 
received by the Bureau of Supplies and 
Accounts, Navy Department, Washington, 

C., until Sept. 9, for 50,000 weather- 


proof sockets for the local navy yaru 
(Schedule 2607). 

SUNAPEFR, N. H.—The New Hamp- 
shire Power Company has issued 
$252,000 in capital stock, part of the 


proceeds to be used for extensions and 
improvements. 


BOSTON, MASS. — The Edison Electric 
Tiluminating Company has filed plans for 
the erection of a one-story substation at 19- 
27 Scotia Street. 


Middle Atlantic States 


BINGHAMTON, N. Y.—Application has 
been made by the Binghamton Light, Heat 
& Power Company to the Public Service 
Commission for authority to erect four trans- 
mission lines from its main power scachu.. 
at Crocker Island to sections which it plus 
to serve and to tie in with the lines of thu 
Cortland (N. Y.) County Traction Company 
for an exchange of power. The proposed 
Greene-Smithville line will serve the towns 
of Braker, Chenango, Greene, Smithville, 
German, McDonough, Pharsalia and Linck- 
laen. The Cortland line extends through 
the town and village of Marathon and the 
towns of Virgil and Cortlandville to con- 
nect with the southern terminus of a pro- 
posed transmission line of the Cortland 
County Traction Company. The Cincinna- 
tus line, taking its power from the Cort- 
land line, will supply service to Willett, 
Cincinnatus, Taylor and _ Pitcher. To 
supply electricity to the towns of Owego, 
Tioga, Newark Valley, Berkshire and_ Rich- 
ford and the village of Newark Valley it 
is proposed to use the Newark Valley- 
Berkshire-Richford line. The Binghamton 
company has also applied for permission to 
merge with the Owego (N. .) Light & 
Power Company, which it now owns. 

BRONXVILLE, N. Y.—The Lawrence 
Park Heat, Light & Power Company has 
applied to the Public Service Commission 
for authority to exercise a_ franchise 
granted by the Bronxville authorities to 
extend its electric light and power and 
heating service from a point in New Street 





along Sagamore Road and Prescott 
Avenue, where the Lawrence Investing 
Company proposes to erect a group ws. 


community houses for the purpose of fur- 
nishing service to these new buildings. 


BROOKLYN, N. Y. — Bids will . be 
received by the Bureau of Supplies and 
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Accounts, Navy Department, Washington 
D. C., until Sept. 9, for forty cicctrie 
sterilizers and twenty heating elements 
(Schedule 2611). 


BROOKLYN, N. Y.—The_ Brooklyn- 
Manhattan Corporation plans to instal] new 
oil switches and make other improvements 
to its Williamsburg power plant, involving 
an expenditure of about $500,000. 

BUFFALO, N. Y.—Bids will be receiveq 
by William F. Schwartz, Commissione, 
Public Works, Municipal Building, untij 
Sept. 15, for one electric freight elevator 
for head house at the new municipal filter 
plant and one 10-ton electric traveling 
crane, three motor, pendant-operated, 
Plans are on file at the office of George 
C. Andrews, engineer, filtration division, 
Municipal Building. 

BUFFALO, N. Y.—The Niagara, Lock- 
port & Ontario Power Company has applied 
to the Public Service Commission for 
authority to erect and operate a transmis- 
sion line through the town of Sullivan 
under terms of a franchise granted by the 
Town Board. 

FORT EDWARD, N. Y.—The Adirondack 
Power & Light Company has applied for 
a franchise here for light and power sery- 
ice and proposes to extend its transmission 
lines and install a local system. 

KENMORE, N. Y.—Bids will be received 
by the Town Board of the Town of 
Tonawanda, Village Hall, Kenmore, until 
Sept. 8 for lighting standards. George C. 
Diehl, 577 Ellicott Square, Buffalo, is 
engineer. 


LAURELTON, N. Y.—The Long Island 
Railroad Company has taken out a permit 
to erect a substation, at Lincoln Avenue 
and 207th Street, to cost about $23,000. 


NEW YORK, N. Y.—Bids will be re- 
ceived at the Department of Purchase of 
the City of New York, Room 526, Munici- 
pal Building, until Sept. 11 for furnishing 
lamps, electrical material and supplies to 
the Police Department and the Depart- 
ments of Correction, Plant and Structures 
and Water Supply, Gas and Electricity for 
the period ending Dec. 31, 1924. John E. 
Bowe is commissioner. 


ROCHESTER, N. Y.—Plans for the 
proposed new Municipal Hospital on Elm- 
dorf Avenue, to cost about $250,000, include 
a power and heating plant. Gordon & 
Kaelber, Rochester, are architects. 


SCIO, N. Y.—The Genesee Valley Power 
Company, Fillmore, has petitioned the Pub- 
lic Service Commission for an _ approval 
of a franchise granted by the town of 
Scio to furnish electricity here. It plans 
to extend its lines from Belmont to Scio, 
a distance of 5 miles, to furnish electricity 
to residents along the proposed line. The 
cost of the transmission line and distribu- 
tion system is estimated at $12,000. 

ALLENHURST, N. J.—The Eastern New 
Jersey Power Company, recently organ- 
ized, is reported to be negotiating for the 
purchase of the electric plants at Brown's 
Mills, New Egypt and Allentown. The 
company has purehased the plants at 
Hightstown and Jamesburg and _ contem- 
plates extending its service to Medford 
and Vincentown. 


MADISON, N. J.—The Borough Council 
is considering the installation of an 
improved lighting system on Main Street. 

EASTON, PA.—The Bath (Pa.) Port- 
land Cement Company, plans to build a 
power plant at its proposed mill at Sandt’s 
Eddy, about 6 miles from Easton, to cost 


about $1,500,000. The plant will be 
equipped throughout’ with _ electrically 
operated machinery. Contract has_ been 


let to the Public Service Production Com- 
pany, Newark, N. J., for designing, erect: 
ing buildings and the purchase and instal 
lation of equipment. 


PHILADELPHIA, PA.—The _ Gorgas: 
Pierie Manufacturing Company, foot of 
Bigler Street, manufacture of cocoanut-oil 
products, plans to install electric pone 
equipment in connection with the propost’ 
rebuilding of its plant, recently damage 
by fire with loss of about $500,000 

SHIPPINGPORT, PA.—The Duquesne 
Light Company, Pittsburgh, is planning to 
build a large generating plant at Shipping; 
port, to cost about $10,000,000. Included 
in the project is the removal of the June 
tion Park substation to a new _ location 


in Rochester Township, where a site of 
eleven acres has been acquired. , 
WASHINGTON, PA.—Bids_ will» 


received at the office of the supervising 
architect, Treasury Department, Washing, 
ton, D. C., until Sept. 16 for conduit on 
wiring, lighting changes, etc., at the Uae 
States post office at Washington. 
details see searchlight section. “ 
BALTIMORE, MD. — The, Pennsylvafy. 
Water & Power Company has plans 
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the construction of a steel-tower transmis- 
sion line from its local Highlandtown sub- 
station to its switching station at Gun- 
powder, about 18 miles. The work will be 
carried out by the Susquehanna Trans- 
mission Company, @ subsidiary organiza- 
tion. 

BALTIMORE, MD. — The Bethlehem 
Steel Company plans to install electric 
power equipment in connection with ex- 
tensions at its. Sparrow Point tinplate 
mills, to cost about $3,000,000. 


BALTIMORE, MD.—Preparations are 
being made by the Consolidated Gas, Elec- 
tric Light & Power Company for the con- 
struction of a steam-operated generating 
plant on Gould Street. The plans provide 
for an initial capacity of 60,000 hp., to 
cost about $4,000,000, eventually the out- 
put will be increased to 140,000 hp., with 
an additional cost of $5,000,000. 


BRISTOL, VA.—At an election held 
recently the voters approved the contract 


with the Edmundson Power & Electric 
Company to supply light and power in 
Bristol. The company plans to build a 


dam on the ‘south fork of Holston River 
at Avan’s Ford, about 14 miles from 
Bristol. Transmission lines will be erected 
to the city and a local distribution station 
built. 

COVINGTON, VA.—The Hollingsworth 
& Vost Company, 141 Mill Street, Boston, 
contemplates the construction of a power 
house at its proposed local paper mill. 
The cost of plant is estimated at $1,000,000, 

PORTSMOUTH, VA. — Bids, it is 
reported, will soon be asked for extension 
to the ornamental lighting system on 
Middle Street. 

WASHINGTON, D. C.—Bids_ will be 
received by the Chief Signal Officer, 
United States Army, until Sept. 8, for 296 
dynamotor units, 75 plugs and_ sockets, 
60 condensers, 25 relays and 45 plugs with- 
out sockets (proposal CP 18073-3). 

WASHINGTON, D. C.—Bids will be 
received by the purchasing agent. Govern- 
ment Printing Office, until Sept. 8 for fur- 
nishing and installing an electric crane and 
hoist. 

WASHINGTON, D. C.—Bids will he 
received by the Bureau of Supplies and 
Accounts, Navy Department, until Sept. 9 
for two motor-generators and_ starters 
complete (Schedule 2612). 

WASHINGTON, D. C.—Bids_ will be 
received by the general purchasing 
officer, Panama Canal, until Sept. 10 for a 


quantity of electrical equipment, includ- 
ing resistance wire, outlet boxes, semi- 
direct fixtures, gone electric] bells, etc. 


(Panama Circular 2359). 





North Central States 


CARO, MICH.—The Great Lakes Power 
Company is reported to be considering the 
erection of a high-tension transmission 
line from Sandusky to Wilmot. 


LEXINGTON, MICH.—G. C. Hanson & 
Company have contracted with the 
municipality to purchase power for serv- 
lee along the lake shore and will build 
a transmission line to the municipal plant. 

MENOMINEE, MICH.—Steps have been 
taken by the business men and property 
Owners along Sheridan Road and Ogden 
Avenue to secure an ornamental lighting 
system in the business section of the city. 

CLEVELAND, OHIO.—Bids will be 
received at the office of the Commissioner 
of Purchases and Supplies, City raall, 
until Sept. 12 for paper-insulated, lead- 
covered cable for the division of light and 
power, 

PITTSBURG, KY.—The Kentucky Utili- 
ties Company is perfecting plans for the 
construction of a transmission line here 
for local light and power service. 
CROWN POINT, IND.—The Cummmgs 
Vote Registering Machine Company, Knox, 
fontemplates the construction of a power 


Ouse at its proposed local plant, to cost 
about $300,000. 


heist CHICAGO, IND.—The _ Super- 
oe Company will soon begin work on 
Rane ction of a power house at its plant. 
selroad. \venue and 151st Street, to cost 
aout $50,000. Contract for steel super- 
Structure has been awarded. 

EVANSVILLE, IND.—The Southern 


indiana Gas & Electric Company is con- 
part uP issuing $500,000 in capital stock, 
Sime t the proceeds to be used for exten- 
“ons and improvements. 


rRUNTINGTON, IND.—Plans, it is 

cre rted, are under consideration for in- 

of thes t capacity of the power plant 

— Huntington Light & Fuel Company, 
Cost about $500,000. 
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PORT WING, WIS.—Plans are being 
considered by the Northern Wisconsin 
Hydro-Electric Power Company to increase 
the é6utput of its plant. The work includes 
increasing the head of the dam from 38 ft. 
to 70 ft., which will practically double the 
output of the power station. Two gen- 
erating units, one of 500 hp. and the other 
1,000 hp., will be installed. Nothing will 
probably be done before 1925. 


DETROIT, MINN.—The Council has 
adopted an ordinance authorizing a bond 
issue of $50,000 for improvements to the 
municipal electric light and power plant. 


MINNEAPOLIS, MINN. — The Council 
has authorized the installation of sixty- 
three new electric street lamps this year. 


SPRINGFIELD, MINN.—The _installa- 
tion of an ornamental lighting system is 
under consideration by the City Council. 
Ralph W. Richardson, St. Paul, is engineer. 

BELLEVUE, IOWA.—The Henry G. 
Johnson Piano Company, it is reported, 
plans to build a power house at its pro- 
posed factory, to cost about $150,000, to 
replace a plant recently destroyed by fire. 


KEOSAQUA, IOWA.—The Iowa Electric 
Company has acquired the municipal elec- 
tric light plant and plans to extend its 
transmission line for local service. 


NORTH WASHINGTON, IOWA.—The 
citizens have voted to establish a municipal 
electric lighting system. Electricity will be 
secured from the Consumers Power Com- 
pany, Osage, which will extend its trans- 
mission line from Alta Vista to furnish the 
service. 

MEXICO, MO.—The Public Service Com- 
mission has granted the Missouri Power & 
Light Company permission to issue $1,200,- 
000 in certificates, part of the proceeds to 
be used for extensions and improvements. 


NEVADA, MO.—The Public Service Com- 
mission has authorized the West Missourt 
Power Company to issue $220,500 in cap- 
ital stock and $870,000 in bonds, to pur- 
chase the property of the Fort Scott & 
Nevada Light, Heat, Water & Power Com- 
pany, which will be consolidated with the 
system of the West Missouri company. 

NEW FRANKLIN, MO.—The property of 
the New Franklin Electric Company has 
been acquired by the Missouri Power & 
Light Company, Mexico, which plans to 
erect a transmission line from Boonville to 
New Franklin. 


REPUBLIC, MO.—At an election held re- 
cently the proposal to purchase electricity 
from the Lawrence County Water, Light & 
Cold Storage Company, Aurora, to operate 
the local system was carried. The project 
includes rebuilding the local distribution 
system and installing a new street-lighting 
system. It is proposed to double the num- 
ber of street lamps now in use. 

FLANDREAU, S. D.—The Town Council 
is planning to build a municipal hydro- 
electric plant. Chenoweth & Rettinghouse, 
Paulton Block, Sioux Falls, are engineers. 





KEYSTONE, S. D.—The Keystone Ar- 
senic Company plans to build a steam- 


driven electric power plant for service at 
its mill and mining properties, to cost about 
$42,000. 

LINCOLN, NEB.—The State Railway 
Commission has granted the University of 
Nebraska permission to erect a transmis- 
sion line from the village of Bethany to 
the agronomy farm, which is under the 
control of the university, to supply elec- 
tricity for light and power purposes. 





Southern States 


MAYSVILLE, N. C.—The Town Council 
plans to install a municipal electric lighting 
system, for which bonds have been au- 
thorized. 


ROBERSONVILLE, N. C.—The electric 
light plant of the Light & Mill Company 
was recently destroyed by fire. At present 
the town is without electrical service. B. F. 
Coburn is manager. 


RUTHERFORD, N. C.—The People’s Ice 
& Fuel Company is planning to install new 
equipment at its plant and will purchase a 
150-hp. generator, direct-connected to oil 
engine, and accessories. 


ALBANY. GA.—Among the _ improve- 
ments contemplated by the Georgia- 


Alabama Power Company this year, to cost 
about $100,000, is included the installation 
of a 2,750-kw. generator and accessories at 
its Flint River power station near here. 
FORT MEADE, FLA.—The City Council 
is considering the installation of an orna- 


mental lighting system in the business 
district. 
EUFAULA, ALA. — The Consumers 


Power Company, recently organized, is said 
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to be pianning the erection of a trans- 
mission line. L. Crouch heads the 
company. 

SELMA, ALA.—The installation of an 
ornamental lighting system on Broad and 
Water Streets is under consideration, and 


surveys are being made by the Alabama 
Power Company. 

JACKSON, MISS.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. C., 
until Sept. 15 for remodeling the electric 
passenger elevator in the United States 
postoffice and custom house, Jackson. For 
details see Searchlight Section. 

WATER VALLEY, MISS.—The installa- 
tion of an ornamental lighting system is 
under consideration by the City Council. 

WALNUT RIDGE, ARK.—The Central 
Power & Light Company is arranging an 
expansion and betterment program to be 
carried out during the next two years, to 
cost about $800,000. 

JENNINGS, LA.—The Louisiana State 
Rice Milling Company contemplates rebuild- 
ing its local power house, used by the 
Industrial Irrigation Company, recently de- 
stroyed by fire with loss of about $50,000. 

LAKE CHARLES, LA.—The Eastern 
Texas Electric Railway Company, Beau- 


mont, has acquired the property of the 
Lake Charles Railway, Light & Water 
Company. Extensions, it is understood, are 
contemplated. 


_ BRAMAN, OKLA.—Plans are under con- 
sideration for construction of new water- 
works, mains, etc., the erection of electric 
transmission line from Blackwell and the 
installation of a street-lighting system here, 
to cost about $30,000. 

OKLOHOMA CITY, OKLA.—The United 
Power Company, recently chartered with 
a capital of $100,000, plans to erect a trans- 
mission line in the vicinity of Pond Creek, 
where franchises have been secured in a 
number of communities. Calvin A. Jones, 


619 East Ninth Street, Oklahom <¢ 
heads the organization. mer 


VERNON, TEX.—Bids, it is reported, 
will be received by the city of Vernon until 
Sept. 9 for the installation of a water and 
light plant. The equipment will include 
one 300-hp. oil-burning engine directly con- 
nected to 2,300-volt, three-phase, 60-cycle 
generator, exciters, switchboard, etc. 

WACO, TEX.—The Council is consider- 


ing installing additional ornamental street 
lamps in different sections. ae 





Pacific and Mountain States 


TACOMA, WASH.—The City Council has 
authorized Ira S. Davisson, commissioner of 
light and water, to call for bids for cranes, 


hoists, switches and switchb s 
about’ Senene chboards, to cost 


CATHLAMET, WASH. — The Crown- 
Willamette Paper Company, Pittock Build- 
ing, Portland, it is reported, contemplates 
building a paper mill in this section, with 
power house to furnish electricity to oper- 


ate the plant. The cos 
$500,000. e cost is estimated at 


PILOT ROCK, ORE.—Negotiations have 
been closed between the City Council and 
the Pacific Power & Light Company, Port- 
land, whereby the later will take over the 
municipal distribution system and furnish 
electrical service to the town. The com- 
pany plans to erect a 6,600-volt transmis- 
sion line from its substation at Pendleton, 
a distance of 20 miles, to furnish elec- 
tricity here. 


PORTLAND, ORE.—The Northwestern 
Electric Company is adding 2,000 boiler 
horsepower to its Lincoln steam plant, is 
installing a 10,000-kva. synchronous con- 
denser and is making extensions to the 
general distribution system, at a cost of 
$750,000. The company is also investigat- 
ing new power sites on Lewis River, Wash. 
L. T. Merwin is vice-president and general 
manager. 

ANAHEIM, CAL.—The Board of City 
Trustees is planning to call a special elec- 
tion to vote on the proposal to issue $240,- 
000 in bonds for the construction of a 
municipal electric power plant. 


DIXON, CAL.—The Mount Shasta Power 
Company plans extensions to its local sub- 
station, known as the Vaca-Dixon substa- 
tion, including the installation of additional 
equipment. A synchronous condenser of 
40,000 kva. rating will be furnished by the 
Westinghouse Electric & Manufacturing 
Company. 

FULLERTON, CAL.—The Board of City 
Trustees has authorized preliminary plans 
and estimates of cost for a municipal elec- 
tric light and power station. W.C. Record 
is city engineer, in charge. 
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LOS ANGELES, CAL.—Eighteen permits 
have been issued by the State Division of 
Water Rights to the Southern California 
Edison Company covering hydro-electric de- 
velopment in practically the entire San 
Joaquin watershed above 1,000-ft. altitude: 
The total eventual cost is estimated at 
$200,000,000. 


LOS ANGELES, CAL.—The Council has 
authorized the installation of an ornamen- 
tal lighting system on Flower Street, com- 
prising sixty-two pressed-steel standards; 
on Glenhurst Avenue, eleven concrete 
standards; on Wilcox Avenue, twenty 
pressed-steel standards, and on Deane and 
La Brea Avenues, twenty-one and thirty 
concrete standards respectively. 


POMONA, CAL.—The Board of City 
Trustees is considering the installation of 
an electric fire alarm system. 


RIVERSIDE, CAL.—The Nevada-Cali- 
fornia Power Company has secured per- 
mission to use waters from the North Fork 
Rush Creek for a hydro-electric plant to 
develop about 5,000 hp. The cost is esti- 
mated at $160,000. 


SAN FANCISCO, CAL.—Plans are under 
consideration by the Pacific Gas & Electric 
Company for the construction of several 
substations in the East Bay section, to cost 
about $4,000,000. The construction of a 
substation at Antioch, to cost about $1,000,- 
000, is included in this program. 


SANTA BARBARA, CAL.—The _ City 
Council has authorized the installation of 
an ornamental lighting system on Carillo 
Street, using cast-iron standards. 


SANTA MONICA, CAL.—The Board of 
City Trustees has authorized the installa- 
tion of an ornamental lighting system en 
Main Street, using concrete standards. 
Howard B. Carter is city engineer, in 
charge. 


WATSONVILLE, CAL.—The Union Ice 
Company, 354 Pine Street, San Francisco, 
plans to build a local ice manufacturing and 
cold-storage plant, to cost from $350,000 to 
$500,000. 


DELTA, UTAH.— The Deseret Power 
Company will install an additional trans- 
former of 150 kw. capacity at its substa- 
tion and increase its power load by 200 kw. 
H. A. Lawrence is lessee and manager. 

SPRINGVILLE, UTAH.—Plans are under 
consideration to install an additional gen- 
erating unit (possibly 200 kw.) in the mu- 
nicipal electric plant next year. William N. 
Grooms is superintendent. 

VERNAL, UTAH.—tThe Vernal Milling & 
Light Company is erecting 3 miles of 2,300- 
volt line to its local distribution system. 
James C. Anderson manager of electrical 
department. 


GLENDIVE, MONT.—Bids will be re- 
ceived by the city clerk until Sept. 11 for 
oil-engine generator set, with accessory 
equipment, for municipal service. Louis P. 
Wolff, Globe Building, St. Paul, Minn., is 
engineer. : 

WHEATLAND, WYO.—Work will soon 
begin on the erection of an electric trans- 
mission line from the government plant at 
Lingle to Wheatland, a distance of 70 miles, 
to supply electricity for the municipal elec- 
tric plant. A. J. Loftus is manager of the 
municipal plant. 





Canada 


WINNIPEG, MAN.—Tenders will be re- 
ceived by the chairman of committee of 
Public Utilities at the office of C. J. Brown, 
city clerk, until Sept. 15 for furnishing 
street-lighting fixtures, regulating  trans- 
formers, automatic cut-outs, electrodes and 
glassware, to be delivered at the May 
Street substation. Specifications may be 
obtained at the office of the city of Winni- 
pee Hydro-Electric System, 55 Princess 
Street. 

CHIPPEWA ONT.—Plans are under 
way by the Sten taen Niagara Power Com- 
pany for the erection of transmission lines 
along the Niagara Boulevard between Chip- 
pewa and Bridgeburg, to supply electricity 
in that section. The cost is estimated at 
about $25,000. 

LEVIS, QUE.—The National Telephone 
Company, Ltd., has appropriated $250,000 
for extensions to its system, including a 
new long-distance telephone line. 

SHAWINIGAN FALLS, QUE.—A _ sne- 
cial meeting of the stockholders of the 
Shawinigan Falls Water & Power Company 
will soon be held to vote on the proposal 
to increase the capital stock from $20,000,- 
000 to $25,000,000. 

MOOSE JAW, SASK.—The proposed 
$150,000 debenture bylaw for extensions 
to the municipal electric light and power 
vlant has been defeated by the ratepavers. 
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Electrical 


Patents 
Announced by U. S. Patent Office 





(Issued July 29, 1924) 


1,502,828. OVERHEAD-TROLLEY SYSTEM; O. 
M. Jorstad, East Pittsburgh, Pa. App. 
filed April 7, 1922. Having relatively 
long distances between supporting towers 
or structures, 

1,502,829. INSULATED STRAIN Rop; W. H. 
Kempton, Wilkinsburg, Pa. App. filed 
March 13, 1918. 

1,502,831. SYSTEM oF CONTROL; S. M. 
Kintner, Pittsburgh, Pa. App. filed May 
11, 1921. In radio-telegraphy signaling 
systems employed in connection with 
arc-converter systems, 

1,502,836. Ratt Bonn; M. H. Loughridge, 
Bogota, N. J. App. filed Aug. 9, 1919. 
Secondary contacts avoided where bonds 
are secured to the rails. 

1,502,840. Exectric CLock; C. L. Beard. 
Chester, Pa. App. filed Sept. 30, 1921. 
Secondary clock controlled by a master 
clock. 

1,502,848. TUNING SYSTEM OF ANTENNAS; 
F. Conrad, Pittsburgh, Pa. App. filed 
July 7, 1920. By introduction of react- 
ances into the antenna circuit to obtain 
selectivity. 

1,502,860. "VARIABLE CONDENSER: D. S. 
McCrum, Saranac Lake, N. Y. App. filed 
Nov. 24, 1923. Composed of a plurality 
of concentric cylindrical aluminum plates 
or cylinders. 

1,502,874. TRANSFORMER FRAME; J. F. 
Peters, Pittsburgh, Pa. App. filed Dec. 
10, 1919. Arranged to prevent the leak- 
age flux from entering it. 

1,502,875. TONE-PRODUCING RADIO’ RE- 
CEIVER; M. I. Pupin, Norfolk, Conn. App. 
filed Feb. 10, 1916. 

1,502,877. AUTOMATIC TELEPHONE SYSTEM; 
4. Ray, Chicago, Ill. App. filed Feb. 
23, 1921. Where multi-party lines are 
employed and where the lines are pro- 
vided with repeating coils “individual 
thereto. 7 

1,502,889. METHOD OF AND SYSTEM FOR 
RADIO SIGNALING; H. J. van der Bijl, 
Pretoria, South Africa. App. filed Jan. 
8, 1918. Whereby messages are trans- 
mitted as modulations of a high-fre- 
quency carrier wave. 

1,502,907. X-Ray Device; W. D. Coolidge, 
Schenectady, N. Y. App. filed June 30, 
1919. X-ray tube with thick glass walls 
to prevent noisy operation. 

1,502,909. ASYNCHRONOUS Motor; F. Def- 
lassieux, Paris, France. App. filed Sept. 
3, 1921. With star-delta, series-parallel 
arrangement of winding for starting. 

1,502,913. Tower INDICATOR: R. C. Leake. 
Rochester, N. Y. App. filed July 7, 1919. 
Indicating relays used in railway signal- 
ing. 

1,502,916. AwuToMATIC TELEPHONE SYSTEM ; 
W. T. Powell, Rochester, N. Y. App. 
filed July 23, 1919. Machine switching. 

1,502,917. INTEROFFICE TRUNKING SYSTEM: 
W. T. Powell, Rochester, N. Y. App. 
filed Dec. 4, 1920. For telephonic com- 
munication. 

1,502,924. INDUCTIVE STATIC DRAIN FOR 
OIL-STORAGE TANKS; C. A. _ Stanley, 
Wichita, Kan. App. filed Nov. 21, 1921. 

1,502,928. SToORAGE-BATTERY TESTER; J. L. 
Thompson, Greensburg, Pa. App. filed 
July 15, 1920. 

1,502,931. DYNAMO-ELECTRIC MACHINE; 
F. P. Whitaker, Rugby, England. App. 
filed Nov. 1, 1920. Using a special wind- 
ing to improve commutation. 

1,502,932. Evectric HEATER; W. L. Young, 
Fort Wayne, Ind. App. filed June 309, 
1921. For heating tools and other metal- 
lic articles. 

1,502,934. MEANS FoR TESTING TRACK CIR- 
cuits; A. B. Barnett, Roanoke, Va. App. 
filed Dec. 10, 1923. 

1,502,938. INSULATED COUPLING FoR ELEC- 
TRIC FIXTURES; F. L. Butler, Chicago, 
Ill. App. filed Jan. 19, 1922. 

1,502,940. AUTOMOBILE DIRECTION INDICA+ 
Tor; H. T. Cox, Long Beach, Cal. App. 
filed April 8, 1921. 

1,502,958. DEVICE FOR DRIVING SHAFTS 
AT A LOW AND UNIFORM SPEED BY AN 
ELEcTRO-MotTor; C. Lott, Horgen, Swit- 
zerland. App. filed June 15, 1922. As 
applied to driving a phonograph disk. 

1,502,980. SpooL CONSTRUCTION; C. H. 
Cuno, Meriden, Conn. App. filed June 
9, 1922. For use with extension cords. 

1,503,006. ILLUMINATED Top; P. J. Rause, 
com Orange, N. J. App. filed Nov. 21, 
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1,503,010. INDICATING SIGNAL FoR Ven}. 
cLes; A. C. Schroeder, Syracuse, N, y 
App. filed Dec. 28, 20. , 

1,503,060. STORAGE BATTERY; W. jp 
Osborne, Elma, N. Y. App. filed Noy. 
22, 1920. Having the plates normally 
supported by the cover of the container 
in which they are placed. 

1,503,070. STroraGE BaTTERY ; H. Snyder, 
Lancaster, N. Y. App. ‘tea Nov. 29 
1920. In which both sets of plates are 
suspended in the container supported by 
a cover of antimony lead alloy. 

1,503,073. INSULATED CONNECTOR; L. Stein- 
berger, Brooklyn, N. Y. App. filed May 
5, 1919. Bushing type with conductor 
molded axially therein. 

1,503,085. REGULATOR; E. J. Blake, Buffalo, 
N App. filed Oct. 9, 1920. Of the 
type used as a lamp regulator on systems 
receiving a variable voltage. 

1,503,090. ELECTROMAGNET; E. R. Carichoff. 
Schenectady, N. Y. App. filed Feb, 27, 
1920. As used for operating switches, 

1,503,095. TELEPHONE SYSTEM; H. D. Cur- 
rier, Chicago, and G. R. Eaton, Oak 
Park, II. App. filed Feb. 24, 1919. 
Manual switchboard type. 

1,503,096. CALL-DISTRIBUTING System: H. 
D. Currier, Chicago, and G. R. Eaton, 
Oak Park, Ill. App. filed June 23, 1919. 
Employing both manual _ switchboards 
and automatic apparatus. 

1,503,098. StToraGE BATTERY; T. B. Ents, 
New York, N. Y. App. filed Dec. 28, 
1920. Plates supported from the cover 
of the cell with their free ends sup- 
ported by the terminal ends of plates 
of opposite polarity by means of insulat- 
ing members. 

1,503,108. AUTOMOBILE SIGNAL; F. Bauer, 
Milwaukee, Wis. App. filed Jan. 27, 
1922. Direction signal. 

1,503,130. ELECTRICAL APPARATUS FOR 
AUTOMATICALLY CONTROLLING PEAK Dez- 
MANDS; E. T. Moore, Syracuse, N. Y. 
App. filed Feb. 14, 1920. Of a plant 
employing electric furnaces. 

1,503,156. Moror-CoNnTROL System; J. H 
Hall, Cleveland Heights, Ohio. App. filed 
July 13, 1922. For motor accleration. 

1,503,213. MoToR CONTROLLER; E. R 
Stoekle, Milwaukee, Wis. App. filed May 
15, 1919. For induction motors, obviat- 
ing the necessity of using switc hes. 

1,503,214. VIBRATING REGULATOR; R. H 
Sullivan, Rochester, N. Y. App. filed 
April 17, 1922. Voltage regulator. 

1,503,224. PorRTABLE ANTI-OFFSET DEVICE 
J. R. Blaine, Oak Park, Ill. App. filed 
March 28, 1921. Printing presses 

1,503,226. HOLDING ATTACHMENT FOR SOUND 
RECEIVERS; C. W. Burrows, New York, 
N. Y. App. filed March 11, 1922. 

L,503,235. CaBLE END BELL; F. E. Getts 
Chicago, Ill. App. filed April 2, 1918. 

1,503,238. ELEcTRIC CONNECTING DEVICE 
EOR FLOATING OR SUBMARINE VESSEL; F. 
Gall, Kiel, Germany. App. filed Aug 
31, 1921. P 

1,503,248. TrELEPHONE RECEIVER; O. M 
Leich, Genoa, II. App. filed June 2, 
1922. With a sheet-metal cap. 

1,503,245. Moror ConTROLLER; H. P. Reed 
Milwaukee. Wis. App. filed March 25, 
1917. For two-speed elevator motor. 

1,503,250. APPARATUS FOR AND METHOD OF 
RAPID TRANSMISSION OF TELEGRAPH 
MessaGEs; P. E. Sabine and W. F 


Friedman, Geneva, Ill. App. filed Aug 
7, 1920. = 
1,503,252. TELEPHONE SYSTEM; W. & 


Shull, Chicago, Ill. App. filed Jan. 29, 
1921. Multiple-line lamp system 

1,503,254. ARMATURE-WINDING MACHINE; 
E. H. Sippel and H. H. Hager, Toled9, 
Ohio. App. filed Aug. 14, 1920. 

1,503,272. CoIL-WINDING MACHINE: J. A. 
Lewellyn, Toledo, Ohio. App. filed April 
28, 1919. ae 

1,503,275. INTERCHANGEABLE _ SUPPORT FOR 
ELEcTRIC FIxturRES; H. D. McFaddin, 
East Orange, N. J. App. filed March ‘ 
1921 


1,503,284. HIGH-POTENTIAL EI ECTRICTY 
ARRESTER; F. R. Parker Chicago, Il 
App. filed March 8, 1907.  Lightnins 


arrester. 

1,503,285. Process of PropucinG UNIFORM 
VoLTaic CEeLts; F. R. Parker, Chicag® 
Ill. App. filed May 8, 1916. _ : 

1,503,306. PLuGc ATTACHMENT; F. Dom! 
nick, New York, N. Y. App. filed Marea 
23, 1922. a 

1,503,308. METHOD oF AND APPARATUS FX 
ELECTRICALLY TRANSMITTING [N'TELLI- 
GENCE; C. D. Ehret, Philadelphia, Pa 
App. filed Oct. 22, 1920. ae Np 

1,503,311. Car DiscHARGE VALVE, AND 
S1igNaAL SwitcH; C, C. Farmer, Ee 
wood, Pa. App. filed March 31, 19) 
Adapted for use on railway trains. Gail 

1,503,315. Evecrric WeLpinc: J. F. 019 
renaten, Ill. App. filed April 25, 19}: 

utt-welding. a . 

1,503,324. MEANS FoR PRODUCING ELECTRIC 
OSCILLATIONS BY AN ELEcTRIC ARC) (4 
Herzog, Berlin, Germany. APP. 
July 12, 1920. 
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Business Facts for Electrical Men 


Selected Statistics Presented Graphically for 
the Use of All Interested in Analyzing the 
Trend of the Electrical Business 










Valves and Pipe Fittings 
a ii ' 40,000,000 Ib. {2.7%o) 
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Electrical Industry 
(41.7%) 


United States 
75 4, 563 Tons 
452 7%) 
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WORLD PRODUCTION OF COPPER_ COPPER_CONSUMPTION IN UNITED STATES 
1,433,102 SHORT TONS 1,465,900,000 LB. 
(1923) (1923) 


Copper Production Reflects Prosperous 
Conditions in the Electrical Industry 
"Sao are, as a rule, several barometers which indicate 


















WQS 
WO s\ 








UYU A , Y ff 
ti} 


VILL S SA bb fd Light and Power 

















‘Telephones and 7% Lines the prevalent economic conditions within an industry. 
Yj Telegraphs VY 171.000.000 Ib. SS All industry is so interdependent with other indus- 
z 150,000, 000 Ib. (24.190) $ SS SY tries that activity within one is, as a rule, reflected in 





activity in one or all the others. This reflection is, of 
course, dependent upon the degree to which two industries 
so compared are dependent upon each other. An instance 
of this is to be found in the relationship between the elec- 
trical and the copper industries. The electrical industry 
uses copper in the manufacture of its generating equipment, 
in its transmission and distribution equipment, and in the 
apparatus which ultimately consumes the generated energy. 
Seldom can an instance be found of two distinct industries 
more intimately related. What affects one affects the other 
immediately. 


( {21.6 %o) 
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Electrical Manufactures 
357,000,000 Ib 
(51 4%) 












A direct reflection of the expansion which took place in 
the electrical industry during 1923 is to be found in the | 
greatly increased amount of copper consumed by that in- | 
dustry. In 1922 the electrical industry as a whole consumed | 
499,300,000 Ib. of copper, while in 1923 this consumption | 
had increased to 694,800,000 Ib., a 39 per cent growth. The | 
increased copper consumption was distributed almost evenly 
between the manufacture of generators, motors, switch- | 
boards, lamps, etc., and the extensions to the transmission 
and distribution systems of the country. Almost 48 per cent 
of the total copper consumption in the United States during 
1923 was used by the electrical industry. 












COPPER_CONSUMPTION BY ELECTRICAL INDUSTRY 
694,800,000 LB 
(1923) 








































Most of the data for statistics in the ELECTRICAL 
\ ORLD are gathered by it from original sources. 
Privilege is freely given to readers of the ELk&c- 
RICAL WoRLD to quote for use these statistics for 
ny legitimate purpose. While there is no require- 
ient that the source of data be given, yet it would 
help the ELEcTRICAL WorLD in obtaining and com- 
iling further basic information if those who make 
Se of these statistics would give credit to the 
LECTRICAL WORLD. 


The United States easily leads the world in copper pro- 
duction, with 1,509,126,000 Ib., or about 63 per cent of the 
total world production. Chile follows with 448,096,000 Ib., 
or 16 per cent of the total. 
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How the Primary Industries Are Trending 
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Contracts Awarded for Residential Buildinas 
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Employees in Factories of New York State Copper Production 


Spirit of Optimism Prevalent 


HERE remains no doubt that business conditions 

in general are on the up-grade. An improved 
sentiment has been evident for several weeks past, and 
while no great strides in production and consumption 
are expected, yet the fall should witness reasonably 
good business. 





of Short Tons 
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Bituminous Coal Production 








